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(57) Abstract: This invention discloses compounds that alter PPAR activity. The invention also discloses pharmaceutical ly ac- 
£5 ceptable salts of the compounds, pharmaceutically acceptable compositions comprising the compounds or their salts, and methods 
of using them as therapeutic agents for treating or preventing hyperlipidemia, hypercholesteremia, obesity, eating disorders, hy- 
pe r g^y cerma » atherosclerosis, hypertriglyceridemia, hyperinsulinemia and diabetes in a mammal as well as methods of suppressing 
£^ appetite and modulating leptin levels in a mammal. The present invention also discloses methods for making the disclosed com- 
^ pounds. 
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COMPOUNDS THAT MODULATE PPAR ACTIVITY AND METHODS FOR 

THEIR PREPARATION 

This application claims priority to U.S. Provisional Applications Serial Nos. 
60/370,508, filed April 5, 2002 and 60/386,026, filed June 5, 2002. 



FIELD OF THE INVENTION 

1 0 The present invention relates to compounds and pharmaceutical formulations 

that can be used to treat conditions mediated by nuclear hormone receptors, more 
specifically, to compounds and pharmaceutical formulations that modulate 
Peroxisome Proliferator Activation Receptor (PPAR) activity. 

1 5 BACKGROUND-OF THE INVENTION 

Hypercholesterolemia, dyslipidemia, diabetes, and obesity are well- 
recognized risk factors in the onset of atherosclerosis and coronary heart disease. The 
diseases are characterized by high levels of cholesterol and lipids in the blood. The 

20 blood cholesterol pool is generally dependent on dietary uptake of cholesterol from 

the intestine, and from the biosynthesis of cholesterol throughout the body, especially 
the liver. The majority of cholesterol in plasma is carried on apolipoprotein B- 
containing lipoproteins, such as low-density lipoproteins (LDL) and very-low-density 
lipoproteins (VLDL). The risk of coronary artery disease in man increases when 

25 LDL and VLDL levels increase. Conversely, high levels of cholesterol carried in 

high-density lipoproteins (HDL) is protective against coronary artery disease (Am. J. 
Med., 1977;62:707-714). 



r 



WO 03/084916 PCT/IB03/01121 



-2- 

The statins represent perhaps the most important classlbf lipid-lowering drugs. 
These compounds inhibit HMG-CoA reductase which is implicated in the rate- 
limiting step in cellular cholesterol biosynthesis. Representative statins include 
atorvastatin, lovastatin, pravastatin, and simvastatin. The effectiveness of these 
5 compounds depends on LDL receptor regulation. Other important antilipidemia drugs 

include fibrates such as gemfibril and clofibrate, bile acid sequestrants such as 
cholestyramine and colestipol, probucol, and nicotinic acid analogs. 

To date, a number of oral antidiabetic agents have been developed. The most 
10 commonly used hypoglygemic drugs are the sulfonylureas. Sulfonylureas are 

generally used to stimulate insulin. The biguanide metformin is generally used to 
improve insulin sensitivity and to decrease hepatic glucose output. Acarbose is used 
to limit postprandial hyperglycemia. Thiazolidine 2,4 diones are used to enhance 
insulin action without increasing insulin secretion. 

15 

Obesity is a chronic disease that is highly prevalent in ihodern society and is 
associated not only with a social stigma, but also with decreased life span and 
numerous medical problems, including diabetes mellitus, insulin resistance, 
hypertension, hypercholesterolemia, thromboembolic disease, and coronary heart 

20 disease. Rissanen et al, British Medical Journal, 301 :835-837 (1990). Treatment of 

obesity remains a problem and it is unclear whether dieting results in decreased long- 
term risk of early death. A further important obesity intervention is physical activity. 
Exercise, however, in general, has been found to be only moderately successful in 
promoting weight loss. A program combining both dieting and exercise as well as 

25 behaviour modification is widely viewed as the optimal approach to weight loss. 

Studies have demonstrated that the combination of both food restriction and exercise 
promote a substantial loss of fat while mattaining lean tissue. 
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Peroxisome Proliferate* Activation Receptors (PPAR) are implicated in a 
number of biological processes and disease states including hypercholesterolemia, 
dyslipidemia, and diabetes. PPARs are members of the nuclear receptor superfamily 
of transcription factors that includes steroid, thyroid, and vitamin D receptors. They 
5 play a role in controlling expression of proteins that regulate lipid metabolism. 

Furthermore, the PPARs are activated by fatty acids and fatty acid metabolites. There 
are three PPAR subtypes PPAR a, PPAR p (also referred to as PPAR 6), and PPAR y. 
Each receptor shows a different pattern of tissue expression, and differences in 
activation by structurally diverse compounds. PPAR 7, for instance, is expressed most 

10 abundantly in adipose tissue and at lower levels in skeletal miis'ile, heart, liver, 
intestine, kidney, vascular endothelial and smooth muscle cells jas well as 
macrophages. PPAR receptors are associated with regulation of insulin sensitivity 
and blood glucose levels, macrophage differentiation, inflammatory response, and 
cell differentiation. Accordingly, PPARs have been associated with obesity, diabetes, 

15 carcinogenesis, hypeiplasia, atherosclerosis, dyslipidemia, and hypercholesterolemia. 

In addition, PPARot agonists lower plasma triglycerides and LDL cholesterol 
and are therefore useful in treating hypertriglyceridemia, dyslipidemia and obesity. 
PPAR 7 is associated with the development of non-insulin-dependent diabetes 

20 mellitus (NIDDM), hypertension, coronary artery disease, dyslipidemia and certain 

malignancies. Finally, activation of PPAR P has been demonstrated to increase HDL 
levels. (Leibowitz, W097/28149, Aug. 1997.) More recently, ja PPAR 0 selective 
agonist was reported to have shown a dose-related increase in sjerum HDL-C and 
decrease in LDL-C and VLDL-TG in insulin-resistant middle a!ged rhesus monkeys. 

25 (W. R. Oliver et al. f PNAS, v. 98, pp. 5306-531 1, 2001) 

Antilipidemic, antidiabetic and anti-obesity agents are still considered to have 
non-uniform effectiveness. The effectivieness of antidiabetic and antilipidemic 
therapies is limited, in part because of poor patient compliance due to unacceptable 
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side effects. These side effects include diarrhea and gastrointestinal discomfort, and 
in the case of antidiabetics, edema, hypoglycemia and hepatoxicity. Furthermore, 
each type of drug does not work equally well in all patients. 

5 For the reasons set forth above, there is a need for ntovifel antilipidemic, 

antidiabetic, and anti-obesity agents that can be used alone or in combination. 
Furthermore, activation of multiple PPARs, for instance, PPA£(S alone or in 
combination with the simultaneous activation of PPAR a and/or PPAR 7, may be 
desirable in formulating a treatment for dyslipidemia in which HDL is increased and 
10 LDL lowered. 

SUMMARY OF THE INVENTION 

The present invention provides compounds capable of modulating PPAR 
1 5 activity. Compounds of the present invention are described by Formula I: 




20 and pharmaceutical^ acceptable salts thereof, where: 
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X° and X 1 are independently absent, O, S, -CH2-, -CH2-CH2-, -CH=CH-, - 
CH=CH- , -S(0)2-, or-S(O)-; 

At 1 and Ar 2 are each independently unsubstituted or substituted aryl or 
heteroaryl. provided that Ar 1 is not thiazolyl oroxazolyl; 



V v 



is absent; or when present, is a saturated or unsaturated 
hydrocarbon chain which is substituted or unsubstituted, wherein said chain has from 



1 to 4 atoms so that ^- , Ar 1 , X 1 , (CH 2 ) r , and Ar 2 , together form a five to eight 
membered ring; 

R 1 and R 2 are selected from hydrogen, lower alkyl, lby^er alkoxy, haloalkyl,- 
10 0-(CH 2 ) ro CF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0) p aflkyl, S(0) p aryl, - 

(CH 2 ) m OR 5 , -(CH 2 )mNR 6 R 7 , -COR 5 , -C0 2 R 5 > or -NR'TR 7 , or together with the atoms 
to which they are attached form a five to eight member ring; 

R 3 and R 4 are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 
0-(CH 2 ) ra CF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0) p alkyl, S(0) p aryl, - 
15 (CH 2 ) m OR 5 , -(CH 2 ) m NR 6 R 7 , -COR 5 , -CCfeH, -C0 2 R 5 , or -NR 6 R 7 ; 

provided that at least one of R1-R4 is H, lower alkyl, lower alkoxy, haloalkyl,- 
0-(CH 2 ) m CF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0) p alkyl, S(0) p aryl, - 
(CH 2 ) m OR 5 , -(CH 2 ),nNR 6 R 7 , or NR 6 R 7 ; 

R 5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl; 
20 R 6 and R 7 are each independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, 

-COaryl, cycloalkyl, -C0 2 alkyl, -CCbaryl, or R 6 and R 7 together with the atoms to 
which they are attached form a 4 to 7 membered ring having l,|to 3 heteroatoms; 
m is 0 to 5; 
pis 0, 1, or 2; 
25 q is 0 to 6; and 
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r is 0 to 6. 



The invention also provides a compound of formula (II): 

1OCO2H 




and pharmaceutical acceptable salts thereof, where: 

X° and X 1 are independently absent, O, S, -CH2-, -CH^H^, -CH=CH-, - 
CHsCH- , -S(0)2-, or -S(O)-; 
!0 Ar 1 and A? are each independently unsubstituted or substituted aryl or 

heteroaryl, provided that Ar 1 is not thiazolyl or oxazolyl; 

V 

v — is absent; or when present, v — is a saturated pr unsaturated 
hydrocarbon chain which is substituted or unsubstituted, wherein said chain has from 

1 to 4 atoms so that x — , Ar 1 , X 1 , (CH 2 ) r , and Ar 2 , together form a five to eight 
15 member ring; 
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R 3 and R 4 are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 
0-(CH 2 ) m CF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0) p alkyl, S(0) p aryl, - 
(CH 2 ) m OR 5 , -(CH2) m NR 6 R 7 » -COR 5 , -CO2H, -CO2R 5 , or-NR^ 7 ; 

R 5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl; 

R 6 and R 7 are each independently hydrogen, alkyl, alkeflyjj, alkynyl, -COalkyl, 
-COaryl, cycloalkyl, -C0 2 alkyl, -CX^aryl, -S0 2 alkyl, -S0 2 aryl, ojr R 6 and R 7 together 
with the atoms to which they are attached form a 4 to 7 membereji ring having 1 to 3 
heteroatoms; 

<r 

is a saturated or unsaturated, substituted or unsubstituted hydrocarbon 
chain or hydocarbon-heteroatom chain having from 3 to 6 atoms wherein the caibon 
atom of position 2 is connected to the carbon atom of position 3 to form a five to 
eight member ring; 

m is 0 to 5; 

p is 0 to 2; 

q is 0 to 6; and 

r is 0 to 6. 

In still another embodiment of the present invention, a method of treating, 
preventing or controlling hypercholesteremia and dyslipidemia ip a mammal is 
provided. The method comprises administering to the mammal in need thereof a 
therapeutically effective amount of the compounds of the present invention. 
Additionally, the compounds of die present invention are also useful in the method of 
the present invention for treating, preventing, or controlling obesity, eating disorders, 
hyperglycemia, atherosclerosis, hypertriglyceridemia, hyperinsulinemia and diabetes. 
Furthermore, the compounds of the present invention are also useful in the methods 
of supressing appetite in a mammal, modulating leptin levels in a mammal, and 
treating a patient exhibiting glucose disorders associated with circulating 
glucocorticoids, growth hormone, catecholamines, glucagon, or parathyroid hormone. 
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For each disease state treatable, preventable, or controllable bjy the method of the 
present invention, a therapeutically effective amount of the compounds of the present 
invention are administered to the mammal in need thereof. 

In yet another embodiment of the present invention, a method for preparing 
compounds with Formulae I-H or a pharmaceutical^ acceptable salt thereof, is 
provided. The method of this embodiment comprises reacting 

O^C0 2 R 11 



R 3 



10 in a solvent in the presence of a base such as cesium carbonate: with 

T 

(CH2) q 
- Ar 1 

(CH 2 ) r 



where 

X°isOHorSH; 



n, q, r, R 1 , R 2 , R 3 , R 4 , X 1 , , Ar 1 and Ar 2 are as'jdefined above for 

Formula I; 
20 R 11 is a lower alkyl; and 

X is a halogen. 
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In yet another embodiment of the present invention, an alternative method for 
preparing compounds with Formulae I-II, or a pharmaceutical^ acceptable salt 
thereof, is provided. The method of this embodiment comprises reacting 




€0 2 R 
1 



R 2 



11 



X 



where X is a halide, R1-R4 have any of the meanings defined above, and R 11 is 
a lower alkyl with: 

t 

(CH 2 ) q 
Ar 2 

1 

V 

\ 

\ 

where is a bond oris absent and wherein n, q, r, X°, X , , Ar 1 and 

Ar 2 are as defined above for Formula I; 

in the presence of a catalyst such as a palladium catalyst to form 

O^Q0 2 R 11 




where — is a bond or is absent 
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10 



The double bond may optionally be removed, for instance, by hydrogenation 
and the resulting ester is preferably hydrolyzed to form the compounds of Formulas I 
orIL 

In still another embodiment, the invention provides a processijfor preparing the 
compound of formula 1-4 which is: 

HO^O 




or a pharmaceutical^ acceptable salt thereof, comprising: 

(a) conversion of phenol 1 A to the thiocyai^te 1 B; 



R V^s*Vj^OH Thiocyanation 

II 



NCS 



1A 



IB 



f 



WO 03/084916 



PCT/IB03/01121 



-11- 



10 



15 



1C; 



(b) alkylation of phenol moiety of thiocyanatej IB to acetoxyester 

R 3 O 
R 4 vysk^O^A OH 



R V^Y° H AlkylatioB ^ jT 1 



NCS^j^R 1 
IB 



NCS 



ic 




) reduction of the thiocyanate moiety in 1 C to form thiol ID: 



OH 



Reduction 



° 



HS-^S^R 1 

J n 



ID 



(d) alkylation of thiol ID with chloride 3C to|form 4a; 





ci 



X 1 
(CH2)r 




ID 



3C 




4a ; and 



(e) saponification of the ester moiety in 4a to form 1-4; 



where 
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R 1 is hydrogen or together with R 2 forms a 5 membered carbocyclic ring; 
R 2 is methoxy or together with R 1 forms a 5 membered caibocyclic ring; 
R 3 is hydrogen or methyl; 
R 4 is hydrogen; 
5 X 1 is absent or O; and 

ris Oor 1. 

DET AILED DESCRIPTION OF THE INVENTION 

10 

The following definitions are used, unless otherwise des&ribed: halo is fluoro, 
chloro, bromo, or iodo. Alkyl, alkoxy, alkenyl, alkynyl, etc. denote both straight and 
branched groups; but reference to an individual radical such as 'jpropyr embraces 
only the straight chain radical, a branched chain isomer such as ['isopropyl" being 
1 5 specifically referred to. 

The term "alkyl" as used herein refers to a straight or branched hydrocarbon 
of from 1 to 1 1 carbon atoms and includes, for example, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, sec-butyl, isobutyl, /erf-butyl, n-pentyl, n-hexyl, and the like. The 

20 alkyl group can also be substituted with one or more of the substituents selected from 
lower alkoxy, lower thioalkoxy, -0(CH 2 )i-5CF3, halogen, nitro, cyano, =0, =S, -OH, 
-SH, -CF 3f -OCF 3 , -CO2H, -CO2C-C6 alkyl, -NH 2 , -NHC r C 6 alkyl, -CONR'R", or 
-N(Ci-C 6 alleyl)2 where R* and R" are independently alkyl, akeityl, alkynyl, aryl, or 
joined together to form a 4 to 7 member ring. Preferred alkyl groups have from 1 to 6 

25 carbon atoms (Q-C6 alkyl). 

The term 'lower alkyl" as used herein refers to a subset of alkyl which means 
a straight or branched hydrocarbon radical having from 1 to 6 carbon atoms and 
includes, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, 
30 ferr-butyl, n-pentyl. n-hexyl, and the like. Optionally, herein lower alkyl is referred to 
as "Ci-C 6 alkyl." 
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The teim "haloalkyr as used herein refers to a lower alkyl radical, as defined 
above, bearing at least one halogen substituent, for example, chloromethyl, 
fluoroethyl, trifluoromethyl, or l,l,Mrifluoroethyl and the liki Haloalkyl can also 
include perfluoroalkyl wherein all hydrogens of a loweralkyjlgiioup are replaced with 
5 fluorine atoms. 

» 

The tenn "alkenyl" means a straight or branched unsaturated hydrocarbon 
radical having from 2 to 12 carbon atoms and includes, for example, ethenyl, 1- 
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 2-pentenyl, 3-methyl-3- 
0 butenyl, 1 -hexenyl, 2-hexenyl, 3-hexenyl, 3-heptenyl, 1-octenyl, 1 -nonenyl, 1- 
decenyl, 1-undecenyl, 1-dodecenyl, and the like. 

The term "alkynyl" means a straight or branched hydrocarbon radical having 
from 2 to 12 carbon atoms having at least one triple bond and includes, for example, 
15 1-propynyl, 1-butynyl, 3-butynyl, 1-pentynyl, 3-pentynyl, 3-methyl-3-butynyl, 1- 

hexynyl, 3-hexynyl, 3-heptynyl, l-octynyl, 1-nonynyl, 1-decynyl, 1-undecynyl, 1- 
dodecynyl, and the like. 

The term "alkylene" as used herein refers to a divalent group derived from a 
10 straight or branched chain saturated hydrocarbon having from 1- to 10 carbon atoms 
by the removal of two hydrogen atoms, for example methylene; 1,2-ethylene, 1,1- 
ethylene, 1,3-propylene, 2,2- dimethylpropylene, and the like. The alkylene groups of 
this invention can be optionally substituted. The alkylene group can also be 
substituted with one or more of the substituents selected from lower alkyl, lower 
25 alkoxy, lower thioalkoxy, -CHC^i-sCF*, halogen, nitro, cyano, =0, =S, -OH, -SH, 
-CF 3 , -C0 2 H, -C0 2 C,-C6 alkyl, -NH 2 , -NHC.-Qs alkyl, -CONR'R", or 
-N(Ci-C 6 alkyl)2 where R' and R" are independently alkyl, akenyl, alkynyl, aryl, or 
joined together to form a 4 to 7 member ring. Preferred alkylene groups have from 1 
to 6 carbon atoms (C1-C6 alkyl). 



IV" i 
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The tenn "cycloalkyl" means a hydrocarbon ring containing from 3 to 
12 carbon atoms, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cycloctyl, decalinyl, norpinanyl, and adamantyl. Where possible, the 

5 cycloalkyl group may contain double bonds, for example, 3-cyclohexen-l-yl. The 
cycloalkyl ring may be unsubsututed or substituted by 1 to 3 substituents selected 
from alkyl, alkoxy, thioalkoxy, hydroxy, thiol, nitro, halogen, amino, alkyl and 
dialkylamino, formyl, carboxyl, CN, -NH-CO-R', -CO-NHR'-, -CO2R', -COR', aryl, 
or heteroaryl, wherein alkyl, aryl, and heteroaryl are as defined herein. Examples of 

1 0 substituted cycloalkyl groups include fluorocyclopropyl, 2-iodocyclobutyl, 

2,3-dimethylcyclopentyl, 2,2-dimethoxycycIohexyl, and 3-phenylcyclopentyl. 

The term * < heteroatom" as used herein represents oxygenj, nitrogen, or sulfur 
(O, N, or S) as well as sulfoxyl or sulfonyl (SO or SO2) unless otherwise indicated. 

15 

The term "heterocycloalkyl" means a monocyclic, fused, bridged, or spiro 
bicyclic heterocyclic ring systems. Monocyclic heterocyclic rings contain from about 
3 to 12 ring atoms, with from 1 to 5 heteroatoms selected from N, O, and S, and 
preferably from 3 to 7 member atoms, in the ring. Bicyclic heterocyclics contain from 

20 7 to 1 7 member atoms, preferably 7 to 1 2 member atoms, in the ring. Bicyclic 

heterocyclics contain from about 7 to about 17 ring atoms, preferably from 7 to 12 
ring atoms. Bicyclic heterocyclics rings may be fused, spiro, or bridged ring systems. 
Examples of heterocyclic groups include cyclic ethers (oxiranes) such as 
ethyleneoxide, tetrahydrofuran, dioxane, and substituted cyclic ethers, wherein the 

25 substituents are those described above for the alkyl and cycloaljcyl groups. Typical 
substituted cyclic ethers include propyleneoxide, phenyloxirane (styrene oxide), cis- 
2-butene-oxide (2,3-dimethyloxirane), 3-chlorotetrahydrofuran, 2,6-dimethyl-l,4- 
dioxane, and the like. Heterocycles containing nitrogen are groups such as 
pyrrolidine, piperidine, piperazine, tetrahydrotriazine, tetrahydropyrrole, and 
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substituted groups such as 3-aminopyrrolidine, 4-methylpiperazin-l-yl, and the like. 
Typical sulfur containing heterocycles include tetrahydrothiophene, dihydro-1,3- 
dithiol-2-yl, and hexahydrothiepin^-yl. Other commonly employed heterocycles 
include dihydro-oxathiol-4-yl, tetrahydro-oxazolyl, tetrahydro-oxadiazolyl. 
tetrahydro-dioxazolyl, tetrahydro-oxathiazolyl, hexahydrotriazinyl, tetrahydro- 
oxazinyl, morpholinyl, thiomorpholinyl, tetrahydropyrimidinyl, dioxolinyl, 
octahydrobenzofuranyl, octahydrobenzimidazolyl, and octahydropenzothiazolyl. For 
heterocycles containing sulfur, the oxidized sulfur heterocycles^ntaining SO or S0 2 
groups are also included. Examples include the sulfoxide and sulfjone forms of 
tetrahydrothiophene. 

The term "hydrocarbon chain" as used herein refers to a straight hydrocarbon 
of from 2 to.6 carbon atoms. The hydrocarbon chain is optionally substituted with one 
or more substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy, - 
O(CH2)0. 2 CF 3 , halogen, nitro, cyano, =0, =S, -OH, -SH, -CF 3 , -C0 2 H, ,C0 2 (C,-C6 
alkyl), -NH 2 , -NHC-C6 alkyl, -CONR'R", or -N(C,-C6alkyl) 2 where R' and R" are 
independently alkyl, akenyl, alkynyl, aryl, or joined together to form a 4 to 7 member 
ring. . . 

The term "aryl" means a cyclic or polycyclic aromatic ring having from 5 to 
12 carbon atoms, and being unsubstituted or substituted with up |o 4 groups selected 
from C,-C 6 alkyl, cycloalkyl, heteroaryl, dialkylaminoalkoxy, orfchose recited above 
as substituents for alkyl. The term aryl includes both monovalent species, for 
example where Ar 2 is aryl, and divalent species, for example wh^re Ar" is aryl. 
Examples of aryl groups include, but are not limited to, phenyl, biphenyl, naphthyl, 2- 
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-methylphenyl, 3-methylphenyl, 4- 
methylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl. 2-chloro-3- 
methylphenyl, 2-chloro-4-methylphenyl, 2-chloro-5-methylphenyl, 3-chloro-2- 
methylphenyl. 3-chlorcHl-methylphenyl, 4^hloro-2-methylphenyl, 4-chloro-3- 
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methylphenyl, 5-chloro-2-methylphenyl, 2,3-dichlorophenyl, 2,5-dichlorophenyl, 3,4- 
dichlorophenyl, 2,3-dimethylphenyl, 3,4-dimethylphenyl, 4-trifluoromethyl and the 
like. 

5 The term "heteroaryl* ' means an aromatic mono-, bi-, or jor polycyclic ring 

incoiporating one or more (i.e. 1-4) heteroatoms selected from N, O, and S. The term 
heteroaryl includes both monovalent species, for example where Ar 2 is heteroaryl, 
and divalent species, for example where Ar 1 is heteroaryl. It is understood that a 
heterocycle is optionally substituted with up to 4 groups selected from d-Q alkyl, 

1 0 cycloalkyl, heteroaryl, dialkylaminoalkoxy, or those recited above as substituents for 
alkyl. Examples of suitable monocyclic heteroaryl include, but are not limited to 
substituted or unsubstituted thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, 
isothiazolyl, isoxazolyl, triazoiyl, tetrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, 
piperidinyl, pyirolidinyl, piperazinyl, azetidinyl, aziridinyl, morpholinyl, thietanyl, 

15 oxetaryl. Preferred monocyclic diheterocycles include, but are qot limited to 1-, 2-, 4-, 
or 5-imidazolyl, 1-, 3-, 4-, or 5-pyrazolyl, 3-, 4-, or 5-isothiazotyl, 3-, 4-, or 5- 
isoxazolyl, 1 » 3-, or 5-triazolyl, K 2-, or 3-tetrazolyl, 2-pyrazfa}}l, 2-, S4-, ! or 5- 
pyrimidinyl, 1- or 2-piperazinyl, 2-, 3-, or 4-morpholinyl. Examples of suitable 
bicyclic and polyclic heteroaryl groups include, but are not limijted to include but are 

20 not limited to 1-, 2-, 3-, 5-, 6-, 7-, or 8-indolizinyl, 1-, 3-, 4-, 5-, ! 6-, or 7-isoindolyl, 
2-, 3-, 4-, 5-, 6-, or 7-indolyl, 2-, 3-, 4-, 5-, 6-, or 7-indazolyl, 2-, 4-, 5-, 6-, 7-, or 8- 
purinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, or 9-quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-, or 8-quinoliyl, 

1- , 3-, 4- f 5-, 6-, 7-, or 8-isoquinoliyl, 1-, 4-, 5-, 6-, 7-, or 8-phthalazinyl, 2-, 3-, 4-, 5-, 
or 6-naphthyridinyl, 2-, 3-, 5-, 6-, 7-, or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7-, or 8- 

25 cinnolinyl, 2-, 4-, 6-, or 7-pteridinyl, 1 -, 2-, 3-, 4-, 5-, 6-, 7-, or 8-4a// carbazolyl, 1 

2- , 3-, 4-, 5-, 6-, 7-, or 8-carbzaolyI, 1-, 3-, 4-, 5-, 6-, 7-, 8-, or 9-carboIinyl, 2-, 3-, 
4-, 6-, 7-, 8-, 9-, or 1 0-phenanthridinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, or 9-acridinyl, 1-, 
2-, 4-, 5-, 6-, 7-, 8-, or 9-perimidinyl, 2-, 3-, 4-, 5-, 6-, 8-, 9-, or 10-phenathrolinyl, 1-, 
2-, 3-, 4-, 6-, 7-, 8-, or 9-phenazinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-,|or 10-phenothiazinyl, 
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1% 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10-phenoxazinyl, 2-, 3-, 4-, 5-, 6-,j or 1-, 3-, 4-, 5-, 6-, 

7- , 8-, 9-, or 10-benzisoqinolinyl, 2-, 3-, 4-, or thieno[2,3-fc]furanyl, 2-, 3-, 5-, 6-, 7-, 

8- , 9-, 10-, or ll-7#-pyrazino[2,3-c]carbazolyl,2-, 3-, 5-, 6-, or 7-2//-furo[3,2-fc]- 
pyranyl, 2-, 3-, 4-, 5-, 7-, or 8-5H-pyrido[2,3-<*]-<>-oxazinyl, 1-, 3-, or 5-l#- 

5 pyrazoIo[4,3-<*]-oxazolyl, 2-, 4-, or 5-4W-imidazo[4 f 5-^thiazolyl, 3-, 5-, or 8- 

pyrazino[2,3-<flpyridazinyl, 2-, 3-, 5-, or6-imidazo[2,l-flthiazolyl, 1-, 3-, 6-, 7-, 8-, 
or 9-furo[3,4<]cinnolinyl, 1-, 2-, 3-, 4-, 5-, 6-, 8-, 9-, 10, or 1 l-4/f-pyrido[2,3- 
c]carbazolyl, 2-, 3-, 6-, or7-inudazo[l,2-b][l,2,4]triazinyl, 7-benzo[b]thienyl, 2-, 4-, 

5- , 6-, or 7-benzoxazolyl, 2-, 4-, 5-, 6-, or 7-benzimidazolyl, 2-, 4-, 5-, 6-, or 

10 7-benzothiazolyl, 1-, 2-, 4-, 5-, 6-, 7-. 8-, or 9-benzoxapinyl, 2-, 4-, 5-, 6-, 7-, or 8- 
benzoxazinyl, 1-, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10-, or 1 l-lH-pyrrolo[l,2- 
fc][2]benzazapinyl. Typical fused heteroary groups include, but are not limited to 2-, 
3., 4-, 5-, 6-, 7-, or 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7-, or 8-isoquiijiolinyl, 2-, 3-, 4-, 5-, 

6- , or 7-indolyl, 2-, 3-, 4-, 5-, 6-, or 7-benzo[b]thienyl, 2-, 4-, 5-j 6-, or 

1 5 7-benzoxazolyl, 2-, 4-, 5-, 6-, or 7-benzimidazolyl, 2-, 4-, 5-, 6-,' or 7-benzothiazolyl.. 

The term "hydrocarbon-heteroatom chain" as used herein refers to a 
hydrocarbon chain wherein one or more carbon atoms are replaced with a heteroatom. 
The hydrocarbon-heteroatom chain is optionally substituted with one or more 
20 substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy, -0(CH 2 )o- 
2 CF 3 , halogen, nitro, cyano, =0, =S, -OH, -SH, -CF 3 , -COjH, -COjC-Q alkyl, 
-NH 2 . -NHCi-Cfi alkyl, -CONR'R", or -N(C, -Chalky 1)2 where R' and R" are 
independently alkyl, akenyl, alkynyl, aryl, or joined together to form a 4 to 7 member 



25 



ring. 



The term "heteroalkylene" as used herein, refers to an;a|kylene radical as 
defined above that includes one or more heteroatoms such as OJfygen, sulfur, or 
nitrogen (with valence completed by hydrogen or oxygen) in this carbon chain or 
terminating the carbon chain. 
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The terms "lower alkoxy" and "lower thioalkoxy" as used herein refers to O- 
alkyl or S-alkyl of from 1 to 6 carbon atoms as defined above for "lower alkyl." 

The term "cycloalkenyl" means a cycloalkyl group having one or more 
carbon-carbon double. Example includes cyclobutene, cyclopentene, cyclohexene, 
cycloheptene, cyclobutadiene, cyclopentadiene, and the like. 

. The symbol " / ^ >s " means a bond to a group wherein a it to 8 membered 
ring is formed. Typically this symbol will appear in pairs. 

When a bond is represented by a line such as " — 99 this is meant to represent 
that the bond may be absent or present provided that the resultant compound is stable 
and of satisfactory valency. 

The term "patient" means all mammals including humans. Examples of 
patients include humans, cows, dogs, cats, goats, sheep, pigs, and rabbits. 

A "therapeutically effective amount" is an amount of a compound of the 
present invention that when administered to a patient ameliorated a symptom of 
dyslipidemia, non-insulin dependent diabetes mellitus, obesity, hyperglycemia, 
hypercholesteremia, hyperiipidemia, atherosclerosis, hypertriglyceridemia, 
hyperinsulinemia, glucose disorders associated with circulating glucocorticoids, 
growth hormone, catecholamines, glucagon, or parathyroid honnone. Additionally, a 
"therapeutically effective amount" is an amount of a compound of the present 
invention that when administered to a patient ameliorates a symptom of an eating 
disonler, suppresses appetite, or modulates leptin levels. 
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The term "a pharmaceutically acceptable salt" refers to this relatively non- 
toxic, inorganic and organic base or acid addition salts of compounds of the present 
invention. These salts can be prepared in situ during the final isolation and 
purification of the compounds or by separately reacting the purified compound in its 
free form with a suitable organic or inorganic base or acid and isolating the salt thus 
formed. Representative salts include the hydrobromide, hydrochloride, sulfate, 
bisulfate, nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate, 
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, 
naphthylate mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts, and 
the like. These also include cations based on the alkali and alkaline earth metals, such 
as sodium, lithium, potassium, calcium, magnesium, and the like, as well as non-toxic 
ammonium, quaternary ammonium, and amine cations including, but not limited to 
ammonium, tetramethylammonium, tetraethylammonium, methylamine, 
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. (See, for 
example, Berge S.M., et al„ "Pharmaceutical Salts," J. Pharm. sjci., 1977;66:1-19, 
which is incorporated herein by reference.) The free base form may be regenerated 
by contacting the salt form with a base. While the free base may | differ from the salt 
form in terms of physical properties, such as solubility, the salts iare equivalent to 
their respective free bases for the purposes of the present invention. 
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Compounds of the present invention are described by Formula t 





)<>C0 2 H 








( 


iH2)q 


— ; 




X 1 

(CH2) r 
Ar 2 



and pharmaceutically acceptable salts thereof, where: 

X° and X' are independently absent, O, S, -CH2-, -CH2-CH2-, -CH=CH- - 
CH=CH- , -S(0) 2 -, or -S(0)-; 

Ar 1 and Ar 2 are each independently unsubstituted or substituted aryl or 
heteroaryl, provided that Ar 1 is not thiazolyl or oxazolyl; 
,-" /'" 

v — is absent; or when present, V — is a saturated or unsaturated 
hydrocarbon chain which is substituted or unsubstituted. wherejn said chain has from 

I 
1 

1 to 4 atoms so that V - , Ar 1 , X 1 . (CH 2 )„ and Ar 2 , together form a five to eight 
membered ring; 
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R 1 and R 2 are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 
0-(CH2)mCF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0) p alkyl, S(0)paryl, - 
(CH 2 ) m OR 5 , -(CH 2 )mNR 6 R 7 , -COR 5 , -CO* 5 , or -NRV, or together with the atoms 
to which they are attached form a five to eight member ring; 

R 3 and R 4 are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 
0-iCH 2 )mCF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0)palkjyl, S(0) p aryl, - 
(CH^OR 5 , -(CH^^R 7 , -COR 5 , -C0 2 H, -CO2R 5 , or -NR 6 ^ 7 ; , 

provided that at least one of R1-R4 is H, lower alkyl, low^r alkoxy, haloalkyl,- 
O-CCHa^CFj, halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0)palk|yl, S(0) p aryl, - 
(CH 2 )mOR 5 , -(CH2)i D NR 6 R 7 . or NR^ 7 ; 

R 5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl; 

R 6 and R 7 are each independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, 
-COaryl, cycloalkyl, -C0 2 alkyl, -CC^aryl, or R 6 and R 7 together with the atoms to 
which they are attached form a 4 to 7 membered ring having 1 to 3 heteroatoms; 

m is 0 to 5; 

pisO, l,or2; 

q is 0 to 6; and 

ris0to6. 

In compounds of Formula I, R 1 , R 2 , R 3 , and R 4 are prefeifably selected from 
hydrogen, alkyl, or alkoxy. More preferably, R 2 and R 3 are hydfrgen; and R 1 and R 4 
are alkyl or alkoxy. In a particularly preferred embodiment of Formula I, R 2 and R 3 
are hydrogen; R' is alkyl; and R 4 is alkoxy. Preferred alkoxy include methoxy, 
ethoxy, isopropoxy, n-propoxy, t-butoxy, n-butoxy, or isobutoxy. Similarly, 
preferred alkyl include methyl, ethyl, isopropyl, n-propyl, t-butyl, n-butyl, or isobutyl 
In a most preferred embodiment of Formula I, q is 1, Ar 1 is phenyl, X 1 is absent, r is 
0, V* is absent, and Ar 2 is 4-trifluoromethylphenyl. 
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In compounds of Formula I, X — is preferably (CHjO, wherein t is 1 to 4. 



Additionally, is optionally substituted with at least one substituent, wherein 

the substituent include but are not limited to lower alkyl, lower alkoxy, lower 
thioalkoxy, -0(CH 2 )o-2CF 3 , halogen, nitro, cyano, =0, =S, -OH, -SH, -CF 3 , -OCF3, 
-CO2H, -CO2C-C6 alkyl, -NH 2 , -NHC.-Qs alkyl. -CONR'R", or -N(C,-Qialkyl)2 
where R' and R" are independently alkyl, akenyl, alkynyl, aryl, or joined together to 
form a 4 to 7 member ring. 

In a preferred embodiment of Formula I, R 1 and R 2 are joined together to form 
a five to eight member ring having Formula H. Such a ring inciudes, for example, 
cycloalkyl, aryl, heterocycloalkyl, or a heteroaryl rings where «ach such ring is 
optionally substituted as described above. 




and pharmaceutically acceptable salts thereof, where: 
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X° and X 1 are independently absent, O, S, -CH2-, -CHr4CH 2 - -CH=CH-, - 
CH-CH- , -S(0)2-, or-S(O)-; 

Ar J and Ai 2 arc each independently unsubstituted or substituted aryl or 
heteroaryl, provided that Ar 1 is not thiazolyl or oxazolyl; 

c 

\ 

^- is absent; or when present, x — is a saturated or unsaturated 
hydrocarbon chain which is substituted or unsubstituted, wherein said chain has from 

1 

1 to 4 atoms so that v — , Ar 1 , X 1 , (CH 2 ) r , and Ar 2 , togetherlftym a five to eight 
member ring; 

R 3 and R 4 are selected from hydrogen, lower alkyl, lowey alkoxy, haloalkyl,- 
0-(CH 2 )mCF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 ,. -S(0)palkyl, S(0)paryl, - 
(CH 2 )mOR 5 , -(CH 2 ) ro NR 6 R 7 .-COR 5 ,-C0 2 H.-C0 2 R 5 , or-NR 6 R 7 ; 

R 5 is hydrogen, alkyl, alkenyl, alkynyi, or aryl; 

R 6 and R 7 are each independently hydrogen, alkyl, alkenyl, alkynyi, -COalkyl, 
-COaryl, cycloalkyl, -C0 2 alkyl, -CC^aryl, -S0 2 alkyl, -S0 2 aryl, or R 6 and R 7 together 
with the atoms to which they are attached form a 4 to 7 membered ring having 1 to 3 
heteroatoms; 

c 

is a saturated or unsaturated, substituted or unsubstituted hydrocarbon 
chain or hydocarbon-heteroatom chain having from 3 to 6 atoms wherein the carbon 
atom of position 2 is connected to the carbon atom of positiqn ij to form a five to 
eight member ring; 
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m is 0 to 5; 
pis0to2; 
q is 0 to 6; and 
r is 0 to 6. 

5 

Preferably, ^ is -CH 2 CH 2 CO-0-, -CH2-CH2-O-CO-, -dH 2 -CH2-CH 2 -CH 2 -, 
-HC=CH-HC=CH-, -N=CH-HC=CH-, -HON-HC=CH-, -HOCH -N=CH-, - 
HC=CH-HC=N-, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -0-CH 2 -, -CH 2 -0-eH2-CH 2 -, -CH 2 - 
HC=CH-CH 2 -, -CH 2 -HC=CH-, -CH2CH2-N R 4 -CH 2 -, -COCH=CH-0-, -OCH=CH- 

10 CO-, -CH=CH-NR 4 -, -NR 4 -CH=CH-, -CH=CH-CH 2 -, -CH 2 -CH 2 -NR 4 -, -NR 4 -CH 2 - 
CH 2 -, -0-CH 2 -CH 2 -, -CH 2 -CH 2 -0-, -CH 2 -CH 2 .CO-, -CH 2 -CO-CH 2 -, -CO-CH 2 -CH 2 -, 
-CH^Cft-CHrCO-, -CO-CH 2 -CH 2 -CH 2 -, -CH 2 -CO-CH 2 -CH 2 -, -CH 2 -CH 2 -CO-CH 2 , 
-CH 2 -CH 2 -CH 2 -NR 4 -, -NR 4 -CH 2 -CH 2 -CH 2 -, -OCH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -0-, 
-CO-NR 4 -CH 2 -CH 2 -, NR 4 CO-CH 2 -CH 2 -, -CH 2 -CH 2 -NR 4 -CO-, or-CH 2 -CH 2 -CO- 

1 5 NR 4 -. It will be understood that the left-most atom of these groups in attached to the 
atom labeled "3" in Formula I and the right-most atom of these groups is attached to 
the atom label "2" in Formula L 

f 

In the present embodiment, ^- is optionally substitutedjwith 1 or more 
20 subsutuents selected from the group consisting of lower alkyl, lower alkoxy, lower 

thioalkoxy, -0(CH 2 )i- 5 CF3, halogen, nitro, cyano, =0, =S, -OH, -SH, -CF y -C0 2 H, 
-C0 2 C,-C 6 alkyl, -NHj, -NHC,-C 6 alkyl, -OCH 2 0-, and -N(C,-C 6 alkyl) 2 . 



In compounds of Formula H, R 3 , and R 4 are preferably selected from 

f 

25 hydrogen, alkyl, or alkoxy. More preferably, R 3 and R 4 are hydrogen; and ^ is a 
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saturated or unsaturated, unsubstituted hydrocarbon chain having from 3 to 6 atoms 
wherein the carbon atom of position 2 is connected to the carbon atom of posiuon 3 to 
form a five to eight member ring such as a cyclopentyl or cycloriexyl ring. In a most 
preferred embodiment of Formula n, q is 1, Ar 1 is phenyl, X 1 isjO, r is 1, V is absent, 
and Ar 2 is 4-trifluoromethylphenyl. 



V 1 



Also in this embodiment, V - is preferably (fSA whe,ein t is 1 to 4. 

t 
\ 

Additionally, is optionally substimted with at least one substituent, wherein 

the substituent include but are not limited to lower alkyl, lower alkoxy, lower 
thioalkoxy, -0(CH 2 )o- 2 CF 3 , halogen, nitro, cyano, =0, =S, ^ -SH, -CF3, -OCF,, 
CChH -CO.C-Q alkyl, -NH 2 . -NHtt-C alkyl, -CONR'R».|or -WVQalkyl). 
where R* and R" are independently alkyl, akenyl. alkynyl, aryl,| or joined together to 
form a 4 to 7 member ring. 

I5 Examples of compounds of Formula I and Formula II include 

[4 -(BiphenyM-y^^ 

[4-(Biphenyl-4-ylmemylsulfanyl)-2-memyl-phenoxy]-aceticacid; 

20 [2 -Meth y l-4K4'-trifl^^^ 
acetic acid; 

t 5-Memoxy-2-memyl-4-(4'-trifluoromem y l-biphenyl^ylmemylsu^ 
phenoxyl-acetic acid; 

25 [5 -Me*oxy-2-memyl-4^ 
phenoxyl-acetic acid; 
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[4-(4'-CtoIoro-3'-trifluoromethyI-bip^^^ 
phenoxy]-acetic acid; 

[4-(2\4-Dichloro-biphenyM-yImethylsulfanyl>5-methoxy-2-methyl- 
5 phenoxy]-acetic acid; 

[4.(3» f 4'-DichlorobiphenyI-4-ylmethylsu!fanyl)-5-methoxy-2-methyl- 
phenoxy]-acetic acid; 

10 [5-Methoxy-2-methyM-(3 r -t^ 
pheuoxy]-acetic acid; 



15 



40 



[4-(4'-FIuoro-biphenyI^ylmethyls^ 
acetic acid; 



[S-Methoxy^-methyl^S'-trifluoromeft^^ 
phenoxy]-acetic acid; 

[7-(4 , -Trifluoromethy]-biphenyl^ylmethylsulfanyl)-indan^yloxy]-acetic 

20 acid; 

[4-(4-Benzyloxy-benzylsulfanyI>2-methy]-phenoxy]-aceticacid; 

{5-Methoxy-2-methyW-[4-(4-trifluoromethyl-benzyloxy)-benzylsulfany]]- 
25 phenoxy}-acetic acid; 

{ 2-Methyl-4-[4-(4-trifluoromethyKbenzyloxy)-benzylsulf anyl]-phenoxy } - 
acetic acid; 

30 [5-Methoxy-2-methyl^K3'-trifluorom 
phenoxy]-acetic acid; 

[4-(9H-Huoren-2-ylmethylsulfanyl-2-methyl-phenoxy] T acetic acid; 

35 {{5-Methoxy-2-methyl^-[4-(5-trifl^^ 
phenoxyj-acetic acid; 



{ 5-Methoxy-2-methyl-4- [6-(4-trifluoromethyl-pheny])-t>yridin-3- 
ylmethylsulfanyl]-phenoxy}-acetic acid; 

[5-Chloro-2-methyl^(4^trifluoromeft 
phenoxyl-acetic acid; 
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P -Methoxy^(4'-ri^^ 
acetic acid; 

{2 -Methy]-4-[2-(4^t^ 
acetic acid; 

{5 -Methoxy-2-.nethyl^^ 
phenoxyj-acetic acid; 

{2-Methyl^t2-(4'-trifluoromethyl-biphenyl^yl)-vinyl] r phenoxy)-a«!tic 

acid; 

{2-Methyl^[2-(4'-trinuoromethyl-biphenyl^yl>ethyl']-phenoxy}-acette 

acid; 

{ 7- [4 -(5-Trifluoromethyl-pyrid^^^ 

acid; 

{5.Methyl-7-[4-(5-trifluoromethyl-pyridin-2-yl>benzylsulfanyl]-indan^ 

yloxy}-acetic acid; 

[5 -Methyl-7.(4'-trifluoromethy^^ 
acetic acid; 

(4-{4-[2.(3-Fluoio-phenyl>vinyl]-benzylsulfanyl}-5-methoxy-2-inethyl- 
phenoxy)-acetic acid; 

{2-Methyl^[4-(5-trifluoromethyl-pyridin-2-yl)-ben^ulfa^ 

acetic acid; 

{4W 2,4-IMfluoro-benz^ 
acid; . I 

{ 4-[4-(2>Dichloro-benzyto 

acid; 

{ 4-[4-(4-Methoxy-benzyloxy>benzylsulfanyl]-2-methyl-phenoxy)^^ 

acid; 

{ 4_ [4 -(4-tert-Butyl-benzyloxy>^^^^ 

acid; 

{2-Methyl-4-[4-(4-trifluoromethoxy-benzyloxy)-benzylsulfanyl]-phenoxy}- 
acetic acid; 



»' t 
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{6-Methyl-8-[4-(5-trifluoromethyl^ 
yloxy} -acetic acid; 

5 {5-Ch]on>-2-methyl-4-[4-(5-trifluoro 
phenoxyj-acetic acid; 

[5-hydroxy-2-methyl-4-(4'-trifluorometh^^ 
phenoxy]-acetic acid; 

10 

[5-Methoxy-2-methyl-4-(3-methyI-4'-trifluoromethyl-biphenyl-4- 
ylmethylsulfanyl)-phenoxy]-acetic acid; 

{ 7-[4-(4-trifluoiiomethyl-benzy])-benzy]sulfany]]-indan-4-y)oxy} -acetic acid; 

15 

{4-[5-(4-Chloro-phenyI)-isoxazoI-3-ylmethylsulfanyl]-5-methoxy-2-iiiethyl- 
phenoxy}-acetic acid; 

{2-Methy]^[5^4-trifluoromethyl-pheny^^ 
20 phenoxyj-acetic acid; 

{5-Methoxy-2-methyl-4-[5-(4-trifluoro^ 
. y]methylsulfanyl]-phenoxy}-acetic acid; 

25 {7-[5-(4-Trifluoromethyl-phenyl)-isoxazol-3-ylmethylsblfanyl]-indan-4- 
yloxyj-acetic acid; 

{2-Methyl^[3-(4-trifluoromethyl-phenyl)-isoxazol-5-ylmethylsulfanyl^ 
phenoxy}-acetic acid; 

30 

{5-Methoxy-2-methyI-4-[3-(4-trifluoromethyl-phenyl)-isoxazol-5- 
ylmethylsulfanyl]-phenoxy}-acetic acid; 

[2-Methyl-4-(4-phenoxy-benzylsulfanyl)-phenoxy]-acetic acid; 

35 

[7-(4-TrifIuoromeihyI-biphenyl-3-ylmethylsuIfanyl)-indan-4-yloxy]-acetic 

acid; 

[5-Methoxy-2-methyl-4-(4'-trifluoromet^ 
40 phenoxy]-acetic acid; 

[5-Methoxy-2-methy]-4-(4-trifluon>meto^ 
phenoxy]-acetic acid; 
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phenoxy]-acetic acid; 

p-Propyl^-trifluoromethyl-biphenyl-^ylm^ 

acid; 

{7 -[3-C5-Trifluoromethy^^ 

acid; 

(5-Methoxy-2-methyl-4-{2-^ 
ethylsulfanyl}-phenoxy)-acetic acid; 

^•-Trifluoromethyl-biphenyl-2-ylmethyl^^ 

acid; 

{5 -Metboxy-2-m^^ 
phenoxy} -acetic acid; 

{ 4-[4-(4-Ruoro-benzyloxy)-benzylsulfanyl]-2-methyl^^ 

( 4_ l4 -(4-Chlo ro -be^ 
4_ [4 -(2>Dichlon^^ 

acid; 

{2 ^ethyl^[4-^^ 

add; 

{5 -Chlo ro -2-methyl-4-^^ 
phenoxy}-acetic acid; 

{7 . [4 -(2^Dichlo ro ^^ 

acid; 

(5-Methyl-7-[4-(4-trifluoromethyl-benzyloxy)-benzylsu^ 

yloxy}-acetic acid; 

{7 . [ 4-(4-Fluoro m ethyl-benzyloxy)-benzylsulf M yl]-ind^ 

acid; 

{ 7. [4 -(2,4-Difl U o ro -benzyloxy)-benzylsulfanylHndan-4-yloxy}-a^ 
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{ 7-[4-(4-teit-Butyl-benzyloxy)-benzy]sulfanyl]-i ndan-4-yloxy } -acetic acid; 
( 7-[4-(4-Methoxy-ben2yloxy)-benzylsulfanyl]-indan-4-y loxy } -acetic acid; 
5 [7-(4-Benzyloxy-benzylsuIfany])-indan-4-yloxy]-aceticacid; 

{ 7-[4-(4-ChIoro-benzyloxy)-benzylsulfanyl]-indan-4 T yloxy } -acetic acid; 
{7-[4-(2,5-Dichloro-benzyloxy)-benzylsulfanyl]-indan4-yloxy}-acetic acid; 

10 

{7-[4-(3 t 4-Dichloro-benzyloxy)-benzy]su]fanyl]-indan-4-yloxy}-acetic acid; 

{7-[4-(4-Oilon>-3-trifluoromethyl-benzyloxy)-benzylsulfan 
yloxy} -acetic acid; 

15 

{7-[4-(4.Fluoro-3-trifluoromethyl-benzyIoxy)-benzylsulfanylHndan-4- 
yloxy }-acetic acid; 

{7-[4.(4-Trifluoromethoxy-benzyloxy)-benzylsulfanyl]-indan-4-yloxy}-acetic 

20 acid; 

{7-[4-(4-Ruoro-2-trifluoromethyl-benzyloxy)-benzylsuIfanyl]-indan-4- 
yloxy} -acetic acid; 

25 { 7-[4-(3,5-Dichloro-benzyloxy>benzylsulfanyl]-indan-4-yloxy }-acetic acid; 

{7-[4-Methoxy-3-(4-trifluoromethyl-benzyloxy)-benzyl^ulfanyl]-indan^ 
yloxy }-acetic acid; 

30 {7-[3-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]-indan-4-yloxy}-acetic 
acid; 

(7-[3.(4.Chloro-3-trifluoromethyl-benzyloxy)-benzylsulfanyl]-indan-4- 
yloxy}-acetic acid; 

35 

{7-[2-(4-Trifluoromethyl-benzyloxy)-benzylsu]fanyl]-indan-4-yloxy } -acetic 

acid; 

{7-[3,5-Dichloro^(4-trinuoromethyl-benzyloxy)-benzylsulfonyl]-indan-4- 
40 yloxy} -acetic acid; 

{8-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]-chroman-5-y]oxy}- 
acetic acid; 
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{8-[3-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl3-chroman-5-yloxy}- 
acetic acid; 

{8-[4-(2,5-Dichloro-benzyloxy)-benzy]sulfanyl]-chroman-5-yloxy}-acetic 

acid; 

{8-[4-(5-Trifluoromethyl-pyridine-2-yl)-benzylsulfanyl]-chroman-5-yloxy}- 
acetic acid; 

{7-[5-(2-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-indan-4-yloxy}-acetic 

acid; 

{7-[3-(2,6-Dichloro-phenyl)-5-methyI-isoxazol-4-ylmethylsulfanyl]-indan-4- 
yloxyj-acetic acid; 

{7 .[3.(4-Trifluoromethyl-phenyl)-isoxazol-5-ylmethylsulfanyl]-indan-4- 
yloxy}-acetic acid; 

{7-t2-C4'-Trifluo«)methyl-biphenyM-yl)-ethylsulfaiiyl]findan-4-yloxy}-acetic 

acid; 

{7 _ t 2^4'-Trifluoix>methyl-biphe^^^ 

{5-Methyl-7-[4-(5-trifluoromethyl-pyridin-2-yl)-benzylplfanyl>2,3^ihydro- 
benzofuran-4-yloxy}-acetic acid; 

[8K4'-Trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-ehronian-5-yloxy]-acetic 

acid; 

{8-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-chroman-5-yloxy}- 
acetic acid; 

{ 4.[5.(4.Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-2-methyl-phenoxy}- 
acetic acid; 

{7-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-indan-4-yloxy)-acetic 

acid; 

{7-[3K4-Chloro-phenyl)-isoxazol-5-ylmethylsulfanylHndan-4-y1oxy}-acetic 

acid; 

{5-Chloro-2-methyl-4-[5-(4-trifluoromethyl-phenyl)-is4xazol-3- 
ylmethylsulfanyl]-phenoxy}-aceticacid; 
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2-[2-butyl-4-({4-[4- 
(trifluoromethyl)phenyl]phenyl } methylthio)phenoxy]acetic acid; 

{6-methy]-8-[4-(4-trifluoromethy]-benzyloxy)-benzyl-sulfanyl]-chroman-5- 
yloxy}-acetic acid; 

{4-[5.(4-trifluoromethyl-phenyl)-isoxa20]-3-ylmethylsulfanyl]-5,6,7,8- 
tetrahydro-naphthalen- 1 -yloxy } -acetic acid; 

(4-{2-Butyl-5-chloro-l-[4-(l-cyano-cyclopentyl)-benzyl]-lH-imidazol-4. 
ylmethylsulfanyl }-2-methyl-phenoxy)-acetic acid; 

[4-(5-Biphenyl-4-yl-2-thiophen-2-yl-4,5-dihyd 
5-methoxy-2-methyl-phenoxy]-aceticacid; 

{4-[2-(4-Bromo-phenoxy)-ethylsulfanyl]-2,6-dimethyl-pnenoxy}-aceticacid; 

[4-(3-{2-[4-(2-Diethylamino-ethoxy>pheny1]-benzimidjazol-l-y1}- 
propylsulfanyl)-5-inethoxy-2-methyl-phenoxy]-aceticacid; 

[4-(5-Biphenyl-4-yl-2-tbjophen-2-yl-4,5-dihydro-oxazol-4-ylmethylsulfanyl)- 
2-raethyl-phenoxy]-acetic acid; 

(4-{2-[3-(4-Huoro-phenyl)-benzo[b]thiophen-7-yl]-ethylsulfanyl}-2-niethyl- 
phenoxy)-acetic acid; 

{2-Methyl-4-t2-(5-pheny1-naphthalen-l-yloxy)-ethylsulfanyl]-phenoxy}- 
acetic acid; 

[2-Methyl-4-(3-phenoxy-benzylsulfanyl)-phenoxy]-aceticacid; 

[2,5-Dimethyl-4-(5-p-tolyl-l,3,4-oxadiazol-2-ylmethyl^ulfanyl)-phenoxy]- 
acetic acid; 

[2-Methyl-4-(4-pyrazol-l -y]-benzylsulfanyl)-phenoxy] jacetic acid; 

[2-Methyl-4-(5-methyl-3-phenyl-isoxazol-4-ylmethylsulfanyl)-phenoxy]- 
acetic acid; 

[4-(Biphenyl-2-ylmethylsulfanyl)-2-methyl-phenoxy]-aceticacid; 

{4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-2-methyl-phenoxy}- 
acetic acid; 
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[2-Methyl-4-(5-p-tolyl-l,3,4-oxadiazol-2-ylmethylsulfanyl)-phenoxy]-acetic 

acid; 

{ 4.[3.(4-Chloro-phenyl)-l,2,4-oxadiazol-5-ylmethylsulfanyl]-2-methyl- 
phenoxyj-acetic acid; 

[2,5-Dimethyl-4-(4-pyrazol- 1 -yl-benzylsulfanyl)-pheribx|y]-acetic acid; 
[4-(Biphenyl-2-ylmelhylsulfanyl)-2,5-dimethyl-phenoxyj-aceticacid; 

[4-(4-Benzyloxy-benzy]sulfanyl)-5,6,7,8-tetrahydro-naplithalen-l-yloxy3- 
acetic acid; 

[4-(4-Benzyloxy-benzylsulfanyl)-2,6-dimethyl-phenoxy]-aceticacid; 

[4-(4-Benzyloxy-benzylsulfanyl)-2,5-dimethyl-phenoxy]-aceticacid; 

t4-(4-Benzyloxy-benzylsulfanyl)-2-methyl-phenoxy]-aceticacid; 

[4-(4-Benzyloxy-benzylsulfanyl)-phenoxy]-aceticacid; 

[4-(Biphenyl-4-ylmediylsulfanyl)-5,6,7,8-tetrahydro-naphthalen-l-yloxy]- 
acetic acid; 

[4-(Biphenyl-4-ylmethylsulfanyl)-2,6-dimethyl-phenoxyj-aceticacid; 
[^(Biphenyl-^ylmethylsulfany^^S-dimethyl-phenqxy^-aceticacid; 
[4-(Biphenyl-4-ylmethylsulfanyl)-phenoxy]-aceticacid; 
{4-[3-(2-Fluoro-phenoxy)-benzylsulfanyl]-2,6-dimethyl-|phenoxy}-acetic 

acid; 

[4-(2-{4-[2-(3-Chloro-4-cyclohexyl-phenyl)-ethyl]-piperazin-l-yl}- 
ethylsulfanyl)-2-methyl-phenoxy]-acetic acid; 

[5-Methoxy-2-methyl-4-(2-{4-t2-(3-phenyl-benzofuran-7-yl)-ethyl]- 
piperazin-l-yl }-ethylsulfanyl)-phenoxy]-acetic acid; 

{4-[2-(2,6-Diphenyl-piperidin- 1 -yl)-ethylsulfanyl]-5-methoxy-2-methyJ- 
phenoxyj-acetic acid; 

[2-Methyl-4-(2-{4-[2-(3-phenyl-benzofuran-7-yI)-ethyl]-piperazin-l-yl}- 
ethylsulfanyl)-phenoxy]-acetic acid; 
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{4-[2-(2,6-Diphenyl-piperidin-l-y^ 

acid; 

and phannaceutically acceptable salts thereof. 

A subset of exemplary compounds of Formula I and Formula II include 

[4-(Biphenyl-4-ylmethylsulfan^^ 

[5-Methoxy-2-methyl^(4'-trifluoromethy^ 

phenoxy]-acetic acid; 

[4-(2\4 , -Dichloro-biphenyl-4-ylmethyIsuIfanyl)-5-methoxy-2-methyl- 

phenoxy]-acetic acid; 

[S-Methoxy-l-methyl-^a 1 -^ 

phenoxyj-acetic acid; 

[4-(4 , -Ruoro-biphenyl-4-ylmethylsulfanyl)-5-methoxy-2fmethyl-phenoxy]- 

acetic acid; 

^(^-Trifluoromethyl-bipheny 

acid; 

{5-Methoxy-2-methyl-4-[4-(4-t^ 

phenoxy} -acetic acid; 

[5-Methoxy-2-methyl-4-(3-trifluoro^ 
phenoxy]-acetic acid; 

{{5-Methoxy-2-methyl-4-[4-(5-trifluorome 

phenoxy} -acetic acid; 

{5-Methoxy-2-methyl-4-[6-(4-trifluoromethyl-phenyl>pyridin-3- 

ylmethylsulfanyl]-phenoxy}-acetic acid; 

[3-Methoxy-4-(4'-trifluoromethyI-bipte 

acetic acid; 

{5-Methoxy-2-methyl^-[2K4'-trifluorom 

phenoxy }-acetic acid; 
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(4-H-[2-(3-Fluoro-phenyl)-vinyl]-benzylsulfanyl}-5-methoxy-2-methyl- 

phenoxy)-acetic acid; 

[S-Methoxy^-methyl-^CS-methyW-trifluoromethyl-biphenyM- 

ylmethylsu]fanyl)-phenoxy]-aceticacid; 
5 {4-[5-(4-Chloro-phenyl)-isoxazol-3-y]methylsulfanyl]-5-methoxy-2-methyl- 

phenoxy}-acetic acid; 

{5-Methoxy-2-methyl-4-[5-(4-trifluoromethyl-phenyl)-isoxazol-3- 

ylmethylsulfanylj-phenoxy } -acetic acid; 

{5-Metiioxy-2-methyl-4-[3-(4-trifluoromethyl-phenyl)-i4oxazol-5- 

10 ylmethylsulfanylj-phenoxyj-aceticacid; 

[S-Methoxy^-methyl^-C^-trifluoromethyl-biphenyl-S-^lmethylsulfanyl)- 

phenoxy]-acetic acid; 

{7.[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]-indan-4-yloxy}-acetic 

acid; 

! 5 { 5-Methyl-7-[4-(5-trifluoromethy]-pyridin-2-yl)-benzylsulfanyl]-2, 3-dihydro- 

benzofuran-4-yloxy}-acetic acid; 
and pharmaceutically acceptable salts thereof. 

Certain of the compounds of the present invention possess one or more chiral 
20 centers and each center may exist in the R or S configuration. The present invention 
includes all diastereomeric, enantiomeric, and epimeric forms sy> well as the 
appropriate mixtures thereof. Stereoisomers may be obtained, ij desired, by methods 
known in the art as, for example, the separation of stereoisomejjs by chiral 
chromatographic columns. Additionally, the compounds of thej present invention may 
25 exist as geometric isomers. The present invention includes all pis, trans, syn, anti, 

entgegen (E), and zusammen (Z) isomers as well as the appropriate mixtures thereof. 

In some situations, compounds may exist as tautomers. All tautomers are 
included within Formulas I and II and are provided by this invention. 
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In addition, the compounds of the present invention can exist in unsolvated as 
well as solvated forms with pharmaceutically acceptable solvents such as water, 
ethanol, and the like. In general, the solvated forms are considejed equivalent to the 
unsolvated forms for the purposes of the present invention. 

The present invention includes all pharmaceutically acceptable, nonn-toxic 
esters of the compounds of Formulae I and H. Such esters include Ci-Cs alkyl esters 
where the alkyl group is a straight or branched chain. Acceptable esters also include 
C5-C7 cycloalkyl esters as well as arylalkyl esters such as, but not limited to benzyl. 
C1-C4 esters are preferred. Esters of the compounds of the present invention may be 
prepared according to conventional methods. 

The compounds of the present invention are suitable to be administered to a 
patient for the treatment, control, or prevention of hypercholesteremia, dyslipidemia, 
obesity, hyperglycemia, hypercholesteremia, atherosclerosis, hypertriglyceridemia, 
and hyperinsulinemia. The compounds of the present invention ,are also suitable to be 
administered to a patient for the supression of appetite and modulation of leptin. 
Accordingly, the compounds may be administered to a patient alone or as part of a 
composition that contains other components such as excipients,| diluents, and carriers, 
all of which are well-known in the art. The compositions can be administered to 
humans and/or animals either orally, rectally, parenterally (intravenously, 
intramuscularly, or subcutaneously), intracistemally, intravaginally, intraperitoneally, 
intravesically, locally (powders, ointments, or drops), or as a buccal or nasal spray. 

Compositions suitable for parenteral injection may comprise physiologically 
acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or 
emulsions, and sterile powders for reconstitution into sterile injectable solutions or 
dispersions. Examples of suitable aqueous and nonaqueous carriers, diluents, solvents 
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or vehicles include water, ethanol, polyols (propyleneglycol, potyethyleneglycol, 
glycerol, and the like), suitable mixtures thereof, vegetable oils (jsuch as olive oil), 
and injectable organic esters such as ethyl oleate. Proper fluidityican be maintained, 
for example, by the use of a coating such as lecithin, by the maintenance of the 
5 required particle size in the case of dispersions and by the use of surfactants. 

These compositions may also contain adjuvants such as preserving, wetting, 
emulsifying, and dispensing agents. Prevention of the action of microorganisms can 
be ensured by various antibacterial and antifungal agents, for example, parabens, 
10 chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include 

isotonic agents, for example sugars, sodium chloride, and the like. Prolonged 
absorption of the injectable pharmaceutical form can be brought about by the use of 
agents delaying absorption, for example, aluminum monostearatje and gelatin. 

1 5 Solid dosage forms for oral administration include capsujles, tablets, pills, 

powders, and granules. In such solid dosage forms, the active compound is admixed 
with at least one inert customary excipient (or carrier) such as sbdium citrate or 
dicalcium phosphate or (a) fillers or extenders, as for example, starches, lactose, 
sucrose, glucose, mannitol, and silicic acid; (b) binders, as for example, 

20 carboxymethylcellulose, alignates, gelatin, polyvinylpyrrolidone, sucrose, and acacia; 
(c) humectants, as for example, glycerol; (d) disintegrating agents, as for example, 
agar, calcium carbonate, potato or tapioca starch, alginic acid, certain complex 
silicates, and sodium carbonate; (e) solution retarders, as for example paraffin; 
(f) absorption accelerators, as for example, quaternary ammonium compounds; 

25 (g) wetting agents, as for example, cetyl alcohol and glycerol monostearate; 

(h) adsorbents, as for example, kaolin and bentonite; and (i) lubricants, as for 
example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols, 
sodium lauryl sulfate, or mixtures thereof. In the case of capsules, tablets, and pills, 
the dosage forms may also comprise buffering agents. 
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Solid compositions of a similar type may also be employed as fillers in soft 
and hard-filled gelatin capsules using such excipients as lactose or milk sugar, as well 
as high molecular weight polyethyleneglycols, and the like. 

5 

Solid dosage forms such as tablets, dragees, capsules, pills, and granules can 
be prepared with coatings and shells, such as enteric coatings and others well-known 
in the art. They may contain opacifying agents, and can also be |of such composition 
that they release the active compound or compounds in a certain part ,of the intestinal 
1 0 tract in a delayed manner. Examples of embedding compositions which can be used 
are polymeric substances and waxes. The active compounds can also be in micro- 
encapsulated form, if appropriate, with one or more of the abovp-mentioned 
excipients. 

15 Liquid dosage forms for oral administration include pharmaceutical^ 

acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the 
active compounds, the liquid dosage forms may contain inert diluents commonly used 
in the art, such as water or other solvents, solubilizing agents and emulsifiers, as for 
example, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl 

20 alcohol, benzyl benzoate, propyleneglycol, 1,3-butyleneglycol, dimethylformamide, 
oils, in particular, cottonseed oil, groundnut oil, com germ oil, olive oil, castor oil and 
sesame oil, glycerol, tetrahydrofurfuryl alcohol, polyethylenegliycols and fatty acid 
esters of sorbitan or mixtures of these substances, and the like. 

25 Besides such inert diluents, the composition can also include adjuvants, such 

as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and 
perfuming agents. 
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Suspensions, in addition to the active compounds, may contain suspending 
agents, as for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and 
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar- 
agar and tragacanth, or mixtures of these substances, and the like. 

Compositions for rectal administrations are preferably suppositories which 
can be prepared by mixing the compounds of the present invention with suitable non- 
irritating excipients or carriers such as cocoa butter, polyethyleneglycol, or a 
suppository wax, which are solid at ordinary temperatures but liquid at body 
temperature and therefore, melt in the rectum or vaginal cavity and release the active 
component 

Dosage forms for topical administration of a compound of this invention 
include ointments, powders, sprays, and inhalants. The active component is admixed 
under sterile conditions with a physiologically acceptable carrier and any 
preservatives, buffers, or propellants as may be required. Ophthalmic formulations, 
eye ointments, powders, and solutions are also contemplated as being within the 
scope of this invention. 

The compounds of the present invention can be administered to a patient at 
dosage levels in the range of about 0.1 to about 2,000 mg per day. For a normal 
human adult having a body weight of about 70 kilograms, a dosage in the range of 
about 0.01 to about 10 mg per kilogram of body weight per day is preferable. 
However, the specific dosage used can vary. For example, the dosage can depend on 
a numbers of factors including the requirements of the patient, the severity of the 
condition being treated, and the pharmacological activity of the compound being 
used. The determination of optimum dosages for a particular patient is well-known to 
those skilled in the art. 
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herein can be synthesized according to the methods described below, along with 
methods typically utilized by a synthetic chemist, and combinations or variations of 
those methods, which are generally known to one skilled in the art of synthetic 
chemistry. The synthetic route of compounds in the present invention is not limited 
to the methods outlined below. It is assumed one skilled in the art will be able to use 
the schemes outlined below to synthesize compounds claimed in this invention. 
Individual compounds may require manipulation of the conditions in order to 
accommodate various functional groups. A variety of protecting groups generally 
known to one skilled in the art may be required. Purification, £ necessary, can be 
accomplished on a silica gel column eluted with the appropriate organic solvent 
system. Also, reverse phase HPLC or recrystallization may bejemployed. 

Many of the compounds with Formulas I and H are preferably made by 



in a solvent in the presence of a base such as cesium carbonate, with the aryl halide: 



reacting: 




O^C0 2 R 



,11 
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(CH2) q 

X 1 

(CH 2 )r 



10 



wherein: 

n, R\ R 2 , R 3 , R 4 , X°, X 1 , V 1 , Ar 1 , and Ar 2 are the same ak defined above for 

Formula I; 

R 11 is a lower alkyl; and 
X is a halogen. 

The resulting ester is then preferably hydrolyzed to form the compounds of 
Formulas I and H Specifically, compounds of Formulas I and II can be prepared 
using the synthetic route outlined in Scheme 1-6. 

Scheme 1 covers the preparation of compounds of Formulas I and H wherein 

\ 

\ 
\ 

\ 

X° is S, q is 0-3, is absent, X 1 is absent and r is 0.. 'Compounds of the 

15 general formula A are thiocyanated with a mixture of bromine and sodium 

thiocyanate to give compounds of the general formula B. Compounds of the general 
formula B are then alkylated with an alkyl haloacarboxylate to give compounds of the 
general formula C. The preferred alkyl haloacarboxylate is methyl bromoacetate. 
Alternate routes to compounds of formula C will be readily apparent to a person 
20 skilled in the art of organic synthesis. Compounds of the general formula D are then 
prepared by reduction of C with dithiothreitol in methanol. Compounds of the 
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general formula D are then alkylated with compounds of the general formula Y in the 
same manner as for B to give E. Compounds of the general formula Y are prepared 
as described in Scheme 7 (below) or are readily available from commercial sources. 
Compounds of the general formula E are then saponified with ]\\OH in the THF to 
give the final compound F. 



OH 



R 3 



Scheme 1 

R 1 Br g / NaSCN / NaBiy ^"VS^ 
2 thiocyanation R 3x ^ s r v R 2 
R SCN 



B 



CsaCCV.CHgCN 
alkylation 



Br> 



*11 



^HaCOsI 

fPV^r 2 



a11 



dithiothreitol / .02 M KH2PO4 
reduction 



SCN 



Y 

CS2C0 3 /CH 3 CN 
alkylation 



o ^CH 2 CO z R 11 

R4> T^ S T Rl UOH/K^5/1jHFj| 
Ra-^Y^R 2 saponification | 

r 

f 

(CHa), 
Ar 2 

E 




F 



10 



Scheme 2 covers the preparation of compounds of Formula I-H wherein X° is 



it 



O, q is 0-3, X 1 is absent, 



- is absent, and r is 0. Compounds of the general 
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10 



formula A are alkylated with an alkyl haloacarboxylate to give compounds of the 
general formula G. The preferred alkyl halocarboxylate i$ methyl bromoacetate. 
Alternate routes to compounds of formula G when Y is O will be readily apparent to 
a person skilled in the art of organic synthesis. Compounds of the general formula G 
are then acylated using Friedel-Crafts conditions to give compounds of the general 
formula H which are then oxidized with m-chloroperoxybenzoic acid followed by 
hydrolysis to give phenolic compounds of the general formula I. Compounds of the 
general formula I are then reacted in a similar manner as for D to give after 
saponification with LiOH in THF, compounds of the general formula K. 



Scheme 2 



CH2CO2R 1 



OH 

3 T R i o CS2CO3/CH3CN 

R H 2 
A 



Cs 2 C0 3 /CH 3 CN R 3 - 
R 4 




Friedel - Crafts 
Acylation 




1) nvChtoroperoxybenzoic acid 

2) K2CO3 




^CH 2 C0 2 R 11 + 



CS2C03/CH 3 CN 
alkylation 



B 3 - 
R 4 




(CHa) q 
% 

V » 



(CH a ) r 
Ai 2 



LiOH /H 2 0/ THF 
saponification 
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Scheme 3 covers the preparation of compounds of formula I-H wherein X° is 



— CH 2 -CH 2 - ^ — C=C— 9 q is 0-3, X 1 is absent, is absent, and r is 0. 

Compounds of the general formula A are brominated with bromine, using acetic acid 
as solvent to give L. Alternatively, N-bromosuccinimide may be used in place of 
bromine and dichloromethane in place of acetic acid as solvent.! I Compounds of the 
general formula L are then alkylated with an alkyl haloacarboxyiate to give 
compounds of the general formula M. The preferred alkyl halocjarboxylate is methyl 
bromoacetate. Alternate routes to compounds of formula M will be readily apparent 
to a person skilled in the art of organic synthesis. Compounds of the general formula 
M are then reacted in the presence of tetrakis (triphenylphosphine)palladium(O) and 
biphenyl compounds of the general formula EE to give compounds of the general 
formula N. Compounds of the general formula EE are prepared as described in 
Scheme 9 or are readily available from commercial sources. Compounds of the 
general formula N are then saponified with LiOH in THF to give the final compound 
O. 
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Scheme 4 covers the preparation of compounds of formula I-II wherein X° is 



V 1 



— CHz-CHz- f q is 0-3, X 1 is absent, V — is absent, and r is 0. Accordingly, 
compounds of the general N can be reduced with hydrogen and palladium as catalyst 
to give compounds of the general formula P which are then saponified LiOH in THF 
1 o to give the final compound Q. 
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Scheme 4 



^CHaCChR 1 




Scheme 5 coveis the preparation of compounds of formula I-II wherein X° is 



10 



V 1 

\ 

V 

absent, q is 0, X 1 is absent, is absent, and r is 0 are prepared. Compounds of 

the general formula M are allowed to react with tetrakis (tripheniylphosphine) 
palladium(0) and biphenyl compounds of the general formula HH to give compounds 
of the general formula R. Compounds of the general formula HH are prepared as 
described in Scheme 10 or are readily available from commercial sources. 
Compounds of the general formula R are then saponified with LiOH in THF to give 
the final compound S. 
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M 



CH 2 C0 2 R 



11 



Scheme 5 

B(OH) 2 
(CH2) q 



(CH2) r 
Ar 2 

HH 



Pd(Ph 3 )4/Cs 2 C03 



Toluene 



10 




ChfeCOgR 



11 



UOH/H2O/THF 
saponification 




CItI 2 C02R 



11 



With reference to Scheme 6, compounds of formula I-H wherein X° is S or O, 
q is 1-3, X 1 is O, and r is 1-3 are prepared using the same conditions utilized for the 



preparation ofK. 



Scheme 6 



R 
R 4 




CH 2 C0 2 R 
R 1 

R 2 



11 



D/I 



AT 1 

<CH2) r 
AT 2 

cc 



„CH 2 C0 2 F} 



".I 



CS2C0 3 /CH 3 CN r3 Y*Y R1 
alkylation ^sK^tf 

/° 

(CHz) q 

V 
X 1 

Af 2 



fJOH/H 2 0/1HF 
1 saponification 



T 




With reference to Scheme 7, compounds of the general formula X are 
prepared by reacting aryl boronic acid W with aryl bromide V in the presence of 
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Pd(0) and cesium carbonate. Compounds of the general formulajX are then reacted 
with methanesulfonyl chloride to give chlorides of the general fojrmula Y. 

Scheme 7 

r r 

OH (OH^q j (CH2)q 

'J 1 Pd(0)/Cs 2 CO3 Li Ms-CAE^N J, 



Li 



THF/DMF X 1 PCM ^ x 1 

(CH 2 ) r * (CH 2 ) r 



(CH2) r iyn 2 / r sy": 

^ B(OH)a Ai 2 Ai 2 

5 V W X Y 

With reference to Scheme 8, compounds of the general formula CC are 
prepared wherein an appropriate hydroxy benzyl alcohol AA is alkylated with an 
appropriate bromide Z. The resulting compound BB is then reacted with 

10 methanesulfonyl chloride to give chlorides of the general formula CC. 

Scheme 8 

OH CI 
Br OH (CH 2 ) q (CH 2 ) q 

Jm a,ky,ation r Ms ? ,,Et3N V 

(CH 2 )r + (CM2)q ^ ^1 PCM y} 

Af2 ^ (CH 2 ) r *" (CH 2 ) r 

z OH Ar 2 Ar 2 

AA BB CC 



15 



With reference to Scheme 9, compounds of the general formula EE are 
prepared by reacting aryl boronic acid V with aryl bromide DD in the presence of 
Pd(0) and cesium carbonate. 
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Br 

Vi 



(CHaJr 
Ar 2 



B(OH) 2 
DD 



Scheme 9 



Pd(0)/Cs 2 CO 3 
THF/DMF 



(CH 2 )<, 
Ar 1 

AI 2 



EE 



With reference to Scheme 10, compounds of the general formula HH are 
prepared by reacting aryl bromide V with boronic acid FF to give GG. Compounds 
of the general formula GG are then reacted with an alkyl lithhifa reagent and then 
quenched with a borate which is hydrolyzed to give compound^ of the general 
formula HH. 



Scheme 10 
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With reference to Scheme 1 1 , compounds of formula I-H wherein X° is S or 
O, q is 1-3, X 1 is absent, r is 0, and V 1 is a saturated or unsatuijated hydrocarbon chain 
which is substituted or unsubstituted are prepared using theisa;me conditions utilized 
for the preparation of K. Compounds of the general formula r&N are prepared as 
described in Scheme 12 or are readily available from commercial sources. 
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lO 



15 



Scheme 1 1 
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With reference to Scheme 12, compounds of the general formula NN can be 
prepared by reacting an appropriately substituted aryl amine LL under Sandmeyer 
conditions followed by heating to give intermediate MM. The resulting intermediate 
MM is then reacted with methanesulfonyl chloride to give chlorides of the general 
formula NN. 



r 

(CHa), 

"AT 1 



Scheme 12 

r 

(CHa), 
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Not all compounds of Formulas 1-0 falling into a gi vbifl class may be 
compatible with some of the reaction conditions described. Suih restrictions are 
readily apparent to those skilled in the art of organic synthesis,; and alternative 
methods must then be used. 



20 



The following non-limiting descriptions also demonstrate methods for the 
synthesis of compounds of Formulae I and n. 
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Example 1 

Synthesis of r4-fBiphenvl-4-vlmethvlsulfanvlV5-methoxv>2ime thvl-Dhenoxv1- 
5 acetic acid (compound 1) 




1 



Step 1. Preparation of 5-Methoxy-2-methyl-phenol (compound 1A) 

10 




2-Hydroxy-4-methoxy-benzaldehyde (3 g, 19.7 mmol), ammonium formate (6.2 g, 99 
15 mmol) and palladium/carbon (900 mg @ 10%) were added to 26 ml glacial acetic 

acid and heated at 1 10 °C for 1 h. The reaction was cooled, filtered, and diluted with 
water (100 ml). The crude product was extracted with chloroform (3x50 ml), washed 
with water, brine, and dried over anhydrous sodium sulfate. The resulting solution 
was concentrated and used for the next step without further purification. MS m/z 139 
20 (M+l). 
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Step 2. Preparation of 5rMethoxy-2-methyI-4-thiocyanato-phenol (compound 
IB) 




IB 



5 

The product from Example 1A (3.5 g, 25 mmol), sodium thiocyanate (6.48 g, 80 
mmol), and sodium bromide (2.6 g, 25 mmol) were dissolved i|n 30 ml anhydrous 
methanol. Bromine (4.4 g, 28 mmol) was added drop wise ttv&r 15 minutes and 
allowed to stir at ambient temperature for 1 h. Brine vyas addeb (50 ml) and the crude 
1 0 product was extracted into ethyl acetate (3x100 ml). The combined organic extracts 

were washed with brine, dried over anhydrous sodium sulfate, 'decanted, and 
concentrated to afford the title product in good purity. 400 MHz *H NMR (DMSO- 
d6) S 10.13 (s, 1H), 7.25 (s, 1H), 6.54 (s, 1H), 3.77 (s, 3H), 2.0 (s, 3H); MS m/z 196 
(M+l). 

15 

Step 3. Preparation of (5-Methoxy-2-methyl-4-thiocyanato-phenoxy)-acetic acid 
methyl ester (compound 1C) 




20 

The product from Example IB (620 mg, 3.2 mmol), methyl bromoacetate (854 mg t 
3.5 mmol), and cesium carbonate (3.1 g, 9.6 mmol) were stirred in 10 ml anhydrous 
acetonitrile at ambient temperature for 1 h. The reaction was filtered through Ceiite®, 
concentrated, and purified using normal phase chromatography. 400 MHz ! H NMR 
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(DMSO-d 6 ) 8 7.33 (s, 1H), 6.72 (s, 1H), 4.93 (s, 2H), 3.84 (s, 3H), 3.66 (s, 3H), 2.09 
(s, 3H); MS m/z 268 (M+l). 

Step 4. Preparation of (4-Mercapto-5-methoxy-2-methyJ-phenoxy)-acetic acid 
5 methyl ester (compound ID) 




The product from Example 1C (1.1 g, 4.1 mmol) and dithiothreitol (824 mg, 5.4 
10 mmol) were dissolved in 20 ml methanol with 2.5 ml water. The solution was 

refluxed for 4 h, cooled, concentrated, and purified by normal phase chromatography. 
400 MHz ] H NMR (DMSO-de) 8 7.02 (s, 1H), 6.54 (s f 1H), 4,79 (s, 2H), 4.41 (s, 
1H), 3.72 (s t 3H), 3.64 (s, 3H), 2.02 (s, 3H); MS m/z 243 (M+l). 

15 Step 5. Preparation of 4-Bromomethyl-biphenyl (compound IE) 




BiphenyI-4-yl-methanoI (500 mg, 2.72 mmol) phosphorus tribromide (809 mg, 2.99 
20 mmol), and lithium bromide (260 mg, 2.99 mmol) were dissolved in 10 ml DMF and 
stirred at ambient temperature for 1 h. Water (10 ml) was added and the crude 
product was extracted into dichloromethane, dried over anhydrous sodium sulfate, 
filtered through silica gel, and concentrated. MS m/z 1 67 (M+l -Br). 
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Step 6. Preparation of [4-(Biphenyl-4-ylmethyIsuIfanyI)-5-ii|iethoxy-2-methyl 
phenoxy]-acetic acid methyl ester (compound IF) 




The product from Example ID (100 mg, 0.38 mmol), the product from Example IE 
(92 mg, 0.38 mmol) and cesium carbonate (250 mg, 0.76 mmol) were added to 5 ml 
acetonitrile and stirred at ambient temperature for 4 nr. The reaction was filtered 
through Celite®, concentrated and purified through normal phase chromatography. 
MS m/z 409 (M+l). 

Step 7. Preparation of [4-(Biphenyl-4-ylmethylsulfanyiy5-ijnetlioxy-2-metliyl- 
phenoxy]-acetic acid (compound 1) 

The product from Example IF (101 mg) was dissolved in 10 m'l THF /water solution 
(10:1). Lithium hydroxide monohydrate (300 mg) was added and stirred for 30 
minutes. 2 Normal aqueous HC1 was added to pH<5 and then washed with ethyl 
acetate. The organic extract was dried over anhydrous sodium sulfate, decanted, and 
concentrated. The title product was recrystallized from chloroform/hexanes. mp60- 
62 °C; 400 MHz 'H NMR (DMSO-de) 5 12.94 (br(s), 1H), 7.58 (d, 2H, J = 8 Hz), 
7.52 (d, 2H, J = 8 Hz), 7.39 (t, 2H, J = 7.2 Hz), 7.30 (m, 3H), 7.02 (s, 1H), 6.52 (s. 
1H), 4.69 (s, 2H), 4.01 (s, 2H), 3.73 (s, 3H), 2.01 (s, 3H). MS m/z 393 (M-l). Anal. 
Calc'd for CazH^S SHzO C, 69.05; H, 5.07; found: C, 69.04; H. 5.35. 
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Example 2 

S ynthesis of r4-fBiDhenvN4-vlmethvIsulfanvn>2-me thvl-DhenoxvVacetic acid 
(compound 2) 




2 



Step 1. Preparation of 2-Methyl-4-thiocyanato-phenol (compound 2A) 



Me 




2A 



The title compound was prepared in a manner analogous to Example IB from 2- 
methylphenol. 400 MHz J H NMR (DMSO-d 6 ) 5 10.09 (s, 1H), 7.36 (s, 1H\ 7.30 (d, 
1H, 7 = 8.1 Hz), 6.83 (d, 1H, J = 8.1 Hz), 2.08 (s, 3H); MS m/z 166 (M+l ). 

Step 2. Preparation of (2-MethyI-4-thiocyanato-phenoxy)-ajcetic acid methyl 
ester (compound 2B) 



NCS" 




2B 



The title compound was prepared from 2 Example 2A in a manner analogous to 
Example 1C. 400 MHz ] H NMR (DMSO-</ 6 ) 6 7,46 (s, 1H), 6.95 (d, 1H, 7= 8.5 
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Hz), 6.80 (d, 1H, J = 8.5 Hz), 4.86 (s, 2H), 3.65 (s, 3H), 2.17 (s. 3H); MS m/z 238 
(M+l). 

Step 3. Preparation of (4-Mercapto-2-methyI-phenoxy)-acetic add methyl ester 
5 (compound 2Q 




2C 

The title compound was prepared from (2-methyl-4-thiocyanato-phenoxy)-acetic acid 
methyl ester in a manner analogous to Example ID. 400 MHz ! H NMR (DMSO-de) 
5 7.05 (s, 1H), 7.00 (d, Hi /= 10.3 Hz), 6.70 (d, 1H, / = 10.3 Hz), 5.00 (s, 1H), 4.73 
(s, 1H), 3.63 (s, 3H), 2.09 (s, 3H); MS m/z 213 (M+l). 

Step 4. Preparation of [4-(BiphenyI-4-ylmethylsulfanyI)-2-methyl-phenoxy]- 
acetic acid methyl ester (compound 2D) 




2D 

The title compound was prepared in the manner analogous to Example IF using 2C 
and IE. MS m/z 379 (M+l). 

20 

Step 5. Preparation of [4-(Biphenyl-4-ylmethylsulfanyl)-2-methyl-phenoxy]- 
acetic acid (compound 2) 



25 



The title compound was prepared in the manner analogous to Example 1. mp 138 °C; 
400 MHz 'H NMR (DMSO-40 5 7.59 (d, 2H, J = 9.5 Hz); 7.53 (d, 2H, J = 9.5 Hz), 
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7.40 (m, 2H), 7.31(m, 3H), 7.14 (d, 1H, J = 1.7 Hz), 7.09 (d, 11^, 7 = 10.7 Hz), 6.70 
(d,lH,/= 10.7 Hz), 4.62 (s,2H), 4.11 (s, 2H), 2.09 (s, 3H); MjS m/z 363 (M-l). 



Example 3 

5 

S ynthesis of r2-Mcthvl.4-f4'-trinuoronieth vl-hiphenvl-4-vlmetlivlsulfanYiy 
phenoxvl-acetic acid (compound 3) 




3 

Step 1- Preparation of (4'-Trinuoromethyl-biphenyl-4-yl)-inethanol (compound 
3A) 




3A 



15 l-Bromo-4-trifluoromethyl -benzene (814 mg, 3.62 mmol), 4- 

hydroxymethylphenylboronic acid (600 mg, 3.98 mmol), cesium carbonate (2.36 g, 
7.24 mmol), and PdCl 2 (dppf) (132 mg, 0.181 mmol) were added to 10 ml of a 1:1 
solution of DMF/THF. The reaction was flushed with nitrogen and heated to 90°C 
for 1 h. The reaction was cooled, poured into diethyl ether and washed with water 

20 (2x50 ml), brine (1x50ml) and dried over anhydrous sodium sulfate. The crude 

product was filtered through silica gel, eluted with diethyl ethtfr, and concentrated to 
provide the title compound. MS m/z 251 (M-l). 
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Step 2. Preparation of 4-Chloromethyl-4Mrifluoromethyl-biphenyl (compound 
3B) 




3B 

5 

The product from Example 3A was dissolved in 10 ml methylene chloride. 
Triethylamine (468 mg, 4.62 mol) and methanesulfonyl chlori'de (422 mg, 3.68 
mmol) were then added and stirred for 1 8 h. The reaction was| poured into water and 
extracted with methylene chloride. The organic solution was jlried over anhydrous 
0 sodium sulfate, decanted and concentrated to provide the title pompound that was 
used without further purification. MS m/z 235 (M-Cl+1). 



Step 3. Preparation of [2-Methyl-4-(4 , -trilluoromethyl-biphenyl-4- 
ylmethyIsulfanyl)-phenoxy]-acetic acid methyl ester (compound 3C) 




3C 



The title compound was prepared in the manner analogous to|Example IF using 3B 
and 2C. MS m/z 447 (M+l ). 

Step 4. Preparation of [2-Methyl-4-(4Mrifluoromethyl-bi|>henyl-4- 
ylmethylsulfanyl)-phenoxy]-acetic acid (compound 3) 



The title compound was prepared in the manner analogous to Example 1 using 3C. 
mp 140-141 °C; 400 MHz *H NMR (DMSO-tfc) 8 12.95 (br(s), 1H), 7.82 (d, 2H, / = 
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8.4 Hz), 7.74 (d, 2H, J = 8.4 Hz), 7.61 (d, 2H J = 8.4 Hz), 7.35 (d, 2H, /=8.4 Hz), 
7.10 (m, 2H), 6.70 (d, 1H, 7= 8.4 Hz), 4.62 (s, 2H), 4.13 (s, 2H), 2.08 (s, 3H); MS 
m/z 431 (M-l). Anal. Calc'd for C23H, 9 F 3 O 3 S-0.7 H 2 0 C, 62.07; H, 4.62; found: C, 
61.98; H, 4.22. 

5 

Example 4 

Synthesis of rS-Methoxv-a-methvM-^'-trifluoromethYl-biphenvl^ 
ylmethvlsulfanvtt-phenoxVI-acetic acid (compound 4) 



10 

4 

Step 1. Preparation of [S-Methoxy-2-methyl-4-(4 , -trifluoromethyl-biphenyI-4- 
yimethylsulfanyl>phenoxy]-acetic acid methyl ester (compound 4A) 




The title compound was prepared in the manner analogous to Example IF using ID 
and 3B. MS m/z 477 (M+l). 

20 

Step 2. Preparation of [5-Methoxy-2-methyl-4-(4 , -trifluoromethyl-biphenyl-4- 
yImethylsulfanyl)-phenoxy]-acetic acid (compound 4) 
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The title compound was prepared in the manner analogous to Example 1 using 4A. 
mp 1 70-171 °C; 400 MHz l U NMR (DMSO-rf 6 ) 5 7.81 (d, 2^ / = 8 Hz), 7.60 (d, 
2H, J = 8.4 Hz), 7.32 (d, 2H, J - 8.4 Hz) f 7.02 (s, 1H), 6.52 (s, jlH), 4.70 (s, 2H), 4.03 
(s, 2H), 3.73 (s, 3H), 2.00 (s, 3H). MS m/z 463 (M+l). Anal. Calc'd for 
C24H21F3NO4S -0.1 H 2 0 C, 62.09; H, 4.60; found: C, 62.00; H, 4.36. 



Example 5 

Synthesis of rS-Methoxv^methvl^-fl'^'.e^trimethvl-biDhenvl^- 
10 YlmethvlsulfanvlVphenoxvl-acetic ac ' d fco'npo^d 5 ) 




20 



2-Bix>mo-l,3,5-trimethyl-benzene (396 mg, 2mmol), 4-hydroxymethylphenylboronic 
acid (334 mg, 2.2 mmol), cesium carbonate (1.3 g, 4 mmol), and PdCl 2 (dppf) (82 mg, 



The reaction was 



0.1 mmol) were added to 5 ml of a 1 :1 solution of DMF/THF. 

l! ! 

flushed with nitrogen and heated to 90°C for 1 h. The reaction was cooled, poured 
into diethyl ether and washed with water (2x10 ml), brine (lxljOml) and dried over 
anhydrous sodium sulfate. The organic solution was filtered through silica gel, eluted 



WO 03/084916 PCT/IB03/01121 



with diethyl ether, and concentrated. The crude product was dissolved in 10 ml 
dichloromethane. Added to this solution were triethylamine (202 mg, 2 mmol) then 
methanesulfonyl chloride (184 mg, 1 .6 mmol) and allowed to stir at ambient 
temperature for 1 8 h. The reaction was poured into water and extracted with 
5 methylene chloride. The organic solution was dried over anhydrous sodium sulfate, 

decanted and concentrated to provide the crude alkyl chloride. The product from 
Example ID (387 mg, 1.6 mmol) r the crude 4'-chloromethyl-2,4,6-trimethyl- 
biphenyl, and cesium carbonate (1 g, 3.06 mmol) were stirred in 10 ml acetonitrile for 
3h, filtered, concentrated, and purified by normal phase chromatography to afford the 
10 title product MS m/z 45 1 (M+ 1 ). 

Step 2. Preparation of [5-Methoxy-2-methyl-4-(2%4%6 , -trimethyl.biphenyl-4- 
ylmethylsulfanyl)-phenoxy]-acetic acid 

1 5 The title compound was prepared in the manner analogous to Example 1 using 5A. 

mp 141 °C; 400 MHz *H NMR (DMSO-4) 5 12.81 (br(s), 1H), 7.04 (d, 2H, J = 8.4 
Hz), 6.77 (m, 3H), 6.69 (s, 2H), 6.36 (s, 1H), 4.43 (s, 2H), 3.82 (s, 2H), 3.58 (s, 3H), 
2.03 (s, 3H), 1.82 (s, 3H), 1.67 (s, 6H). MS m/z 437 (M+l). 

20 Example 6 

Synthesis of f4-f4 , -Chloro-3 , -trifluoromethvl-biphenYl«4-vlmethvlsulfanvlV2- 
methvl-phenoxvl-acetic acid (compound 6) 




25 



6 



WO 03/084916 



PCT/IB03/01121 



-62- 



Step 1. Preparation of (4 , -Chloro-3 , -trinnoromethyl-biphenyI-4-yl)-methanol 
(compound 6A) 




6A 



The title compound was prepared in the manner analogous to Example 3A using 4- 
bromo-1 -chloro-2-trifluoromethyl-benzene. MS m/z 288 (M+l ). 

Step 2. Preparation of ^Chloro^'-chloromethyl-S-trinuoromethyl-biphenyl 
(compound 6B) 




6B 



The title compound was prepared in the manner analogous to Example 3B using 6A. 
MS m/z 305 (M). 



Step 3. Preparation of [4.(4 , -ChJoro-3'-trifiuoromethyl-biphenyl-4- 
ylmethylsulfanyl)-2-methyl-phenoxy]-acetic acid methyl ester (compound 6C) 




6C 
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The title compound was prepared in the manner analogous to Example IF using 2C 
and 6B. MS m/z 481 (M+l). 

5 Step 4. Preparation of [4-(4'-Chloro-3Mrifluoromethyl-biphenyl-4- 

ylmethyIsuIfanyl)-2-methyl-phenoxy]-acetic acid (compound 6) 

The title compound was prepared in the manner analogous to Example 1 using 6C. 
400 MHz ! H NMR (DMSO-de) 8 7.97 (s, 1H), 7.92 (d, 1H, J = 10.5 Hz), 7.74 (d, 1H, 
10 /= 10.5 Hz), 7.64 (d, 2H, 7= 8.9 Hz), 7.34 (d, 2H, 7= 8.9 Hz), 7.14 (s, 1H), 7.08 (d, 

1H, / = 1 1 .0 Hz), 6.70 (d, 1H, J = 1 1 .0 Hz), 4.62 (s, 2H), 4. 12 (s, 2H), 2.08 (s, 3H); 
MS m/z 465 (M-l). 

Example 7 

15 

Synthesis of r4-(2\4 , -Dichloro>biDhenvl>4-vlmethvlsulfanvl);5-methoxv-2- 

i 

methvl-phenoxvl-acetic acid (compound 7) 




7 

20 

Step 1. Preparation of [4-(2 , ,4 , -DichIoro-biphenyl-4-ylmethylsulfanyl)-5- 
methoxy-2-methyl-phenoxy]-acetic acid methyl ester (compound 7A) 




WO 03/084916 



PCT/IB03/01121 



-64- 

The title compound was prepared in the manner analogous to Example 5A using ID 
and l-bromo-2,4-dichloro-benzene. MS m/z479 (M+2). 

5 Step 2. Preparation of [4-(2 f ,4 f -Dichloro-bipheny].4-ylmethyIsulfanyI)-5- 
methoxy-2-methyI-phenoxy]-acetic acid (compound 7) 

The title compound was prepared in the manner analogous to Example 1 using 7 A. 
400 MHz ! H NMR (DMSO-</ 6 ) 8 12.95 (br(s), 1H), 7.67 (dd, 1H, / = 2 Hz, ^=8.4 
Hz), 7.43 (d, 1H, 7=2.4 Hz), 7.37 (s, 1H), 7.28 (s, 4H), 7.02 (s, IP), 6.52 (s, 1H), 4.70 
1 0 (s, 2H), 4.02 (s, 2H), 3.72 (s, 3H), 2.01 (s, 3H); MS m/z 465 (M+fc). 

Example 8 

Synthesis of r4>r3 , .4 , >Pichloro>bfDhenvl>4>v]methvlsulfanvn -5>methoxv>2- 
15 methvl-phenoxvl-acetic acid (compound 8) 




8 



Step 1. Preparation of [^O'^'-Dichloro-biphehyl^-ylmethylsulfany^-S. 
20 methoxy-2-methyl-phenoxy>acetic acid methyl ester (compound 8A) 




8A 
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The title compound was prepared in the manner analogous to Example 5A using ID 
and 4-bromo- 1 ,2-dichloro-benzene. MS m/z 479 (M+2). 

Step 2. Preparation of [^O'/l'-Dichloro-biphenyM-ylmet^ylsulfanyD-S- 
methoxy-2-methyl-phenoxy]-acetic acid (compound 8) 

The title compound was prepared in the manner analogous to Example 1 using 8A. 
mp 161-162°C; 400 MHz 'H NMR (DMSO-40 8 7.87 (d, 1H, Jf = 2 Hz), 7.57-7.66 
(m, 4H), 7.29 (d, 2H, / = 8.4 Hz), 7.01 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.02 (s, 
2H), 3.72 (s, 3H), 2.03 (s, 3H); MS m/z 494 (M+l). 

Example 9 

Synthesis of r5.Methoxv-2.methvl-4-f -^ , -trifluoromethvl-biDhenvl-4- 
YlmethvlsulfanvlVphenoxvT-acet ic acid (compound 9) 




9 



Step 1. Preparation of [S-Methoxy-Z-methyl^O'-trifluoromethyl-biphenyl^ 
ylmethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 9A) 




9A 
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The title compound was prepared in the manner analogous to Ejxample 5A using ID 
and l-bromo-3-trifluoromethyl-benzene. MS m/z477 (M+l). 

Step 2. Preparation of [S-Methoxy-Z-methyl^-CS'-trifluoromethyl-biphenyM. 
5 y lmethylsuIfanyl)-phenoxy]-aceUc acid (compound 9) 

The title compound was prepared in the manner analogous to Example 1 using 9A. 
mp 138-139 °C; 400 MHz ! H NMR (DMSO-J 6 ) 5 12.95 (br(s), 1H), 7.91 (m, 2H), 
7.63 (m, 4H), 7.32 (d, 2H, J = 8.4 Hz), 7.02 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.03 
(s, 2H), 3.73 (s, 3H), 2.06 (s, 3H); MS m/z 463 (M+l). 

10 

Example 10 



Synthesis of r4^4 , -Fluoro-biDhenvl-4-vlmethvlsulfanvlV 5-m|ethoxv-2-methvl- 
phpnoxvl-ac etfe acid (compound 10) 




Step 1. Preparation of (4 , -FIuoro-biphenyl-4-yl)-methanol (compound 10A) 




The tide compound was prepared in the manner analogous to Ejxample 3A using 1 
bromo-4-fluorobenzene. MS m/z 1 85 (M-H 2 0). 



Step 2. Preparation of 4-CWoromethyl-4 , -fluoro-biphenyl (compound 10B) 
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Example 10B 



The title compound was prepared in the manner analogous to Example 3B using 
10A. MS m/z 222 (M+2). 



The title compound was prepared in the manner analogous to Example IF using 10B 
and ID. MS m/z 427 (M+l). 

Step 4. Preparation of [4-(4 , -Fluoro-biphenyl-4^ylmethylsulfanyl)-5-methoxy-2- 
methyl-phenoxy] -acetic acid 

The title compound was prepared in the manner analogous to example 1 using 10C. 
400 MHz ! H NMR (DMSO-^) 5 12.93 (br(s), 1H), 7.62 (m, 2H), 7.49 (d, 2H, J = 
8.4 Hz), 7.27 (d, 2H, J = 8.4 Hz), 7.22 (m, 2H), 7.02 (s, 1H), 6.^2 (s, 1H), 4.69 (s, 
2H), 4.01 (s, 2H), 3.73 (s, 3H), 2.01 (s, 3H). MS m/z 41 1 (M-I^. 



Step 3- Preparation of ^^'-Fluoro-biphenyl^-ylmethyls^lfanyP-S-methoxy^- 
methyl-phenoxy]-acetic acid methyl ester (compound IOC) 





10C 



Example 11 



Synthesis of rS^Methoxv^methvl^^S'-trifluoromethoxv-biphenvl-^ 
YlmethvlsulfanvlVphenoxvl-acetic acid (compound 11) 



WO 03/084916 PCT/IB03/01121 




Step 1. Preparation of [S-Methoxy-l-methyM^S'-trifluorometnoxy-biphenyl-^ 
5 y]methyIsuJfanyl)-phenoxy]-acetic acid methyl ester (compound 11A) 




11A 



The title compound was prepared in the manner analogous to Example 5A using ID 
10 and 1 -bromo-3-trifluoromethoxy-benzene. MS m/z 493 (M+l). 

Step 2. Preparation of [5-Methoxy-2-methyl-4-(3 f -trinuoro^ethoxy-biphenyl-4- 
yImethyIsulfanyl>phenoxy]-acetic acid (compound 11) 

The title compound was prepared in the manner analogous to Example 1 using 11A, 
15 mp 137 °C; 400 MHz ! H NMR (DMSOd 6 ) 8 12.95 (br(s), 1H}, 7.66 (d, 1H, J = 8.8 

Hz), 7.56 (m, 4H), 7 JO (m, 3H), 7.02 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.02 (s, 2H), 
3.73 (s, 3H), 2.01 (s, 3H). MS m/z 493 (M+l). 

Example 12 

20 

Synthesis of rZ^'-Trinuoromethvl-biDhenvl^-vlmethvlsulfanvlVindan^^vloxvV 



acetic acid (compound 12) 



WO 03/084916 



PCT/IB03/01121 
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12 

Step 1. Preparation of Indan-4-ol (compound 12A) 

)H 



9*" 



12A 



A mixture of 4-hydroxy-indan-l-one (5.0 g, 33.7 mmol), sodiunj| cyanoborohydride 
(6.4 g, 101.1 mmol), and zinc iodide (32.3 g, 101.1 mmol) in dichloroethane, was 
heated at reflux for two hours. The reaction mixture was then filtered through 50 g 
Si0 2 while still warm, eluting further with dichloroethane. The filtrate was collected 
and concentrated under vacuum. The residue was added to diethyl ether and the 
resulting white precipitate was filtered off. The filtrate was collected and 
concentrated in vacuo to give 4.2 g of the title compound with purity high enough for 
subsequent use. 400 MHz J H NMR (DMSO-<i«) 5 9.06 (s, 1H), 6.86 (t, 1H, J = 7.8 
Hz), 6.59 (d, 1H, / = 7.8 Hz), 6.48 (d, 1H, J = 7.8 Hz), 2.75 (t, 2H, J = 7.3 Hz), 2.67 
(t, 2H, /= 7.3 Hz), 1 .92 (m, 2H). 

Step 2 Preparation of 7-Thiocyanato-indan-4-ol (compound 12B) 

12B 

The title compound was prepared in the manner analogous to Example IB using 
12A. MSm/z 192 (M+l). 
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-70- 



Step 3. Preparation of (7-Mercapto indan-4-yIoxy)-acetic acid methyl ester 
(compound 12C) 

5 




12C 



7-Thiocyanato-indan-4-ol. (Example 12B) ( 1 .47g, 7.7 mmol), ctesium carbonate 
10 (3.77g, 1 1.6 mmol) and methyl bromoacetate (1.24g f 8.08 mmol) were stirred in 20 

ml acetonitrile at ambient temperature for 4 h. The reaction was filtered and. 
concentrated. The crude product was treated under the conditions of Example ID to 
afford the title product. MS m/z 239 (M+l). 

15 Step 4. Preparation of [7-(4 f -Trifluoromethyl-biphenyl-4-ylniethylsuIfanyI)- 

indan-4-yloxy]-acetic acid methyl ester (compound 12D) 




12D 



20 The title compound was prepared in the manner analogous to Example IF using 12C 
and 3B. MS m/z 473 (M+l). 



Step 5. Preparation of [7-(4'-TrifluoromethyI-biphenyI-4-ylmethylsulfanyI)- 
indan-4-y!oxy]-acetic acid (compound 12) 



WO 03/084916 PCT/IB03/01I21 



-71- 

The title compound was prepared in the manner analogous to Example 1 using 12D. 
mp 158-159 °C; 400 MHz 'H NMR (DMSO-<* 6 ) 6 12.94 (br(sj, 1H), 7.82 (d, 2H, 7 = 
8 Hz), 7.74 (d, 2H, 7 = 8.8 Hz), 7.60 (d, 2H, 7 = 6.4 Hz), 7.3H (ji, 2H, 7=8 Hz), 7.08 
(d, 1H, 7=8.8 Hz), 6.58 (d, 1H, 7=8.4 Hz), 4.61 (s, 2H), 4.06 (sj 2H), 2.72 (m, 4H), 
5 1 .90 (q, 2H); MS m/z 457 (M-l). 

Example 13 

Synthesis of r4-f4.Benzvloxv-benzvlsul fanvn.2-methvl-Dlienoyv1-acetic add 
10 (rnmnound 13) 




13 



Step 1. Preparation of [4-(4-Benzyloxy-benzylsulfanyl)-2in)ethyl-phenoxy] 
acetic acid methyl ester (compound 13A) 




13A 



The title compound was prepared in the manner analogous to Example IF using 1 
chloromethyl-4-benzyloxy-benzene and 2C. MS m/z 409 (M+l). 

Step 2. Preparation of [4-(4-Benzyloxy-benzylsulfanyl)-2-methyl-phenoxy]- 
acetic acid (compound 13) 



WO 03/084916 PCT/IB03/01121 



-72- 

The title compound was prepared in the manner analogous to Example 1 and 13A. 
mp 120 - 121°C; 400 MHz 'HNMR (DMSO-rf 6 ) 57.39-7.25 (m, 5H), 7.15-7.03 
(m, 4H), 6.85 (d, 2H. J = 8.5 Hz), 6.68 (d, 1H, /= 8.4 Hz), 5.00 (s, 2H), 4.62 (s, 2H). 
4.00 (s, 2H), 2.08 (s, 3H); MS m/z 395 (M+l). 

Example 14 



10 



gY"thPsisof{S-Methoxv-2 -methvl-4-r4-^-trifliioromethvl-benzvloxvV 
Wn*vlsulfanvn.nhenoxY l-a"*ieacid (compound 14) 




14 



15 



Step 1. Preparation of [4-(4-Trinooromethyl-benzyloxy)-phenyl]-methanol 
(compound 14A) 




14A 



4-Hydroxymethyl-phenol (Ig, 8.06 mmol), l-Chloromethyl-4-trifluoromethyl-be 
20 nzene (1.57g, 8.06 mmol), and cesium carbonate (5.26g, 16.12 rnmol) were refluxed 
in acetonitrile for 20h, cooled, filtered, and concentrated to give the title compound. 
MSm/2 265(M-H 2 0+l). 



WO 03/084916 
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Step 2. Preparation of 4-Chloromethyl-(4-trinuoromethyl-benzyloxy-benzene) 
(compound 14B) 




14B 

5 

The title compound was prepared in the manner analogous to Example 3B using 
14A. MSwi/z265(M-Cl+l). 

Step 3. Preparation of {5-Methoxy-2-methyl-4-[4-(4-trifluoromethyl- 
0 benzyloxy)-benzylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 14C) 




14C 



The tide compound was prepared in the manner analogous to Example IF using 14B 
1 5 and ID. MS m/z 507 (M+l ). 

Step 4. Preparation of {5-Methoxy-2-methyl-4-[4-(4-trinuoromethyl- 
benzyloxy)-benzylsulfanyl]-phenoxy}-acetic acid (compound 14) 
The title compound was prepared in the manner analogous to Example 1 using 14C. 
20 mp 1 45 °C; 400 MHz *H NMR (DMSO-<f 6 ) 5 1 2.94 (br(s), 1H), 7.70 (d, 2H, J = 8 
Hz). 7.76 (d, 2H, J = 8 Hz), 7.14 (d, 2H, J = 8.8 Hz), 6.97 (s, 1H), 6.87 (m, 2H), 6.50 
(s, 1H), 5.14 (s, 2H), 4.68 (s, 2H), 3.91 (s, 2H), 3.71 (s, 3H), 2.00 (s, 3H); MS m/z 
491 (M-l). 



WO 03/084916 PCT7EB03/01121 



-74- 
Example 15 

Synthesis of l2-Mgthvl-4-r4-f4-trinuoromet hvl-benzvloxvVlyenzvlsulfanvn- 
phpnnvvl-ac etic acid (compound 15) 

5 




Step 1. Preparation of {2-Methyl-4-[4-(4-trinuoromethyl-benzyloxy)- 
benzylsu!fanyI]-phenoxy}-acetlc acid methyl ester (compound 15A) 




The title compound was prepared in the manner analogous to Example IF using 2C 
1 5 and 14B. MS m/z All (M+l ). 

Step 2. Preparation of {2-Methyl-4-[4.(4-trifluoromethyl-benzyloxy)- 
benzylsuIfanyl]-phenoxy}-acetic acid (compound 15) 



20 



The title compound was prepared in the manner analogous to Example 1 using ISA. 
mp 133 °C; 400 MHz ! H NMR (DMSO-</ 6 ) 5 7.70 (d, 2H, 7 = 8 Hz), 7.76 (d, 2H, J 
= 8 Hz), 7.14 (d, 2H,7= 8.8 Hz), 7.09 (m, 1H), 7.04 (dd, lH,/=2.4 Hz, -T=8.4 Hz), 



WO 03/084916 



PCT7IB03/01121 



5 



10 



-75- 



6.87 (m, 2H), 6.68 (d, 1H, 7=8.4 Hz), 5.14 (s, 2H), 4.61 (s, 2H), 3.99 (s, 2H), 2.08 (s, 
3H); MS»i/z461 (M-l). 

Example 16 

Synthesis of r5.Methoxv-2.methvl-4-f3 , -trinuorom ethoxv-biDhenvl-3- 
Ylmethvlsulfanvn-phenoxvl-acetic acid (compound 16) 




16 



Step 1. Preparation of (3*-Trifluoromethoxy-biphenyl-3-yl)-methanol 
(compound 16A) 




16A 

15 

The title compound was prepared in the manner analogous to Example 3A using 3- 
hydroxymethylphenylboronic acid and l-bromo-3-trifluoromethoxy-benzene. MS 

mJz 251 (M-l). 

20 Step 2. Preparation of 3-CMoromethyl-3'-trifluoromethpx^-biplienyl 
(compound 16B) 




16B 



WO 03/084916 PCT/IB03/01121 
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The title compound was prepared in the manner analogous to Example 3B using 
16A. MS m/z 251 (M-l). 

Step 2. Preparation of [S-Methoxy^methyl^-O'-trinuorpmethoxy-biphenyl-S- 
ylmethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 16C) 




16C 



The title compound was prepared in the manner analogous to Example IF using 16B 
and ID. MS m/z 491 (M-l). 

Step 4. Preparation of [5-Methoxy-2-methyl-4-(3'-trinuoromethoxy-biphenyl-3- 
ylmethylsulfanyl)-phenoxy]-acetic acid (compound 16) 

The title compound was prepared in the manner analogous to Example 1 using 16C. 
mp 92-94 °C; 400 MHz J H NMR (DMSO-de) 6 12.96 (br(s), jH), 735-7.24 (m, 8H), 
7.01 (s, lH),6.52(s, 1H), 4.68 (s.2H), 4.03 (s,2H), 3.72 (s, 3*1), 1.99 (s,3H); MS 
«i/z479(M+l). 

Example 17 

Synthesis of r4-f9H.Fluoren.2.vlmeth vlsiilfanvl-2-methvl.nhenoxv1-acetic acid 
(mmnound 17) 




17 

25 



i 
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Step 1- Preparation of (9H-Fluoren-2-yl)-methanol (comppund 17A) 




17A 



D 



9H -Fluorene-2-carbaldehyde (500 mg, 2.6 mmol) was dissolved in 10 ml methanol. 
Sodium borohydride (200 mg. 5.2 mmol) was added and allowed to stir at ambient 
temperature for 1 h. Water (10 ml) was added and the crude product was extracted 
into ethyl acetate (50 ml), washed with brine (50 ml), dried over anhydrous sodium 
sulfate, decanted and concentrated to afford the title product in good purity. MS m/z 
195 (M+l). 

Step 2. Preparation of 2-CWoromethyl-9H-fluorene (compound 17B) 




17B 



The title compound was prepared in the manner analogous to Example 3B using 
17A. MS m/z 179 (M-CI+1). 

Step 3. Preparation of [4-(9H-Fluoren-2-yl m ethylsulfanyl-2-methyl-phenoxy]- 
acetic acid methyl ester (compound 17C) 




17C 



4 . 

WO 03/084916 



PCT/IB03/01121 



-78- 

The title compound was prepared in the manner analogous to Example IF using 17B 
and2C. MSm/z422 (M+l). 

Step 4. Preparation of [4-(9H-Fluoren-2-ylmethylsuiranyl-2-methyl-phenoxy]- 
acetic acid (compound 17) 

The title compound was prepared in the manner analogous to Example 1 using 17C. 
400 MHz 'H NMR (DMSO-*) 8 12.93 (br(s), 1H), 7.80 (d, llj. J = 7.6 Hz), 7.23 (d, 
1H, /= 8 Hz), 7.5 (d, 1H, J = 7.6 Hz), 7.43 (s, 1H), 7.31 (t, 1H,|J=6.4 Hz), 7.24 (m. 
2H), 7.15 (m, 1H), 7.08 (dd, 1H /=2.4 Hz, T=8.4 Hz), 6.7 (d, 1H, 7=8.8 Hz), 4.62 (s, 
2H), 4.13 (s, 2H), 3.82 (s, 2H), 2.09 (s, 3H). MS mJz 375 (M-l). Anal. Calc'd for 
C23H20O3S O.3 H 2 0 C, 72.34; H 5.44; found: C, 72.46; H, 5.20. 

Example 18 

S Y"«h^isofflg-Methoxv-2.methvl-4-r4 -f5.trinuoromethvl-pvridin-2-YlV 
hpng ^Isulfanvn-phenoxvl-aceticg Hrt (impound 18) 




18 

Preparation of [4-(5-Trifluoromethyl-pyridin-2-yl)-phenylJ-jmethanol 
(compound 18A) 




18A 
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The title compound was prepared from 2-Chloro-5-trifluoromethyl-pyridine and 4- 
(hydroxymethyl)boronic acid PdCl 2 (dppb) catalyst in the manner analogous to 
Example 3A. 400 MHz *H NMR (DMSO-d 6 ) 5 8.98 (s, 1H), 8.2 (dd, 1H, J = 2,4 
Hz, J* = 8.4 Hz), 8.09 (m, 3H), 7.42 (d, 2H, J = 8.54 Hz), 5.23j(t, 1H), 4.54 (d, 2H, J 
5 =6 Hz); MS m/z 254 (M+l). 

Preparation of 2-(4-ChloromethyI-phenyl)-5-trifluoromethyl-pyridine 
(compound 18B) 




18B 

The title compound was prepared in the manner analogous to Example 3B using 
18A. MS m/z 272 (M+l). 

15 

Preparation of {5-Methoxy-2-methyl-4-[4-(5-trinuorometh^l-pyridin-2-yI)- 
benzylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 18C) 




The title compound was prepared in the manner analogous to Example IF using ID 
and 18B. MS m/z 478 (M+l). 
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-80- 

Preparationof {5-Melhoxy-2-methyl-4-[4-(5-trinnorometl|yl-pyridin-2-yl)- 
benzylsulfanyl]-phenoxy}-acettc acid (compound 18) 

The title compound was prepared from the product of Example 18C in the manner 
5 analogous to Example 1. mp 225 °C (dec.); 400 MHz ] H NMR (DMSO-de) 5 8.97 (s, 
1H), 8.2 (dd, 1H, 7= 2.4 Hz, T = 8.4 Hz), 8.13 (m, 1H), 8.01 (d, 2H, J = 8.4 Hz), 
7.34 (s, 2H, J = 8.4 Hz), 6.95 (s, 1H), 6.42 (s, 1H), 4.23 (s, 2H), 4.01 (s, 2H), 3.69 (s, 
3H), 1 .96 (s, 3H) MS m/z 464 (M+l). 

lO Example 19 

Synthesis of (5-Methoxv-2-methvl-4-r^(4-trinuo romethvl-bhenvn-pyridin-3- 
Ylmethvlsulfanvn-phenoxvl-acetic acid (compound 19) 



15 



20 




19 

Step 1. Preparation of [4-(6-Chloro-pyridin-3-ylmethylsulfanyl)-5-methoxy-2- 
methyI-phenoxy]-acetic acid methyl ester (compound 19 A) 



JT 




19A 



The title compound was prepared from 2-Ch!oro-5-chloix>inct|iyl-pyridinc and ID in a 
manner analogous to Example IF. MS m/z 370 (M+2). 



WO 03/084916 PCT/IB03/01121 



Step 2. Preparation of {5-Methoxy-2-methyl-4-[6-(4-trinuoromethyl-phenyl)- 
pyridin-3-ylmethylsuifanyl]-phenoxy}-acetic acid methyl ester (compound 19B) 




5 

19B 

The title compound was prepared from the product of Example 19A and l-bromo-4- 
trifluoromethyl-benzene in a manner analogous to Example 3A. MS m/z 478 (M+l). 

0 

Step 3. Preparation of {5-Methoxy-2-methyl-4-[6-(4-trifluoromethyl-phenyl)- 
pyridin-3-ylmethylsulfanyl]-phenoxy}-acetic acid (compound 19) 

The title compound was prepared from the product of Example 19B in the manner 
15 analogous to Example 1. mp 203 °C (dec); 400 MHz *H NMR (DMSO-d 6 ) 5 8.34 (d, 

1H, J = 1.6 Hz), 8.21 (d, 2H, 7=8 Hz), 7.92 (d, 1H, J = 8.4 Hz), 7.77 (d. 2H, /= 8.4 
Hz), 7.65 (dd 1H, J = 2.4 Hz, T = 8.4 Hz), 6.93 (s, 1H), 6.39 (s, 1H), 4.15 (s, 2H), 
4.00 (s, 2H), 3.66 (s, 3H), 1.95 (s, 3H). MS m/z 464 (M+l). 

2 Q Example 20 



S ynthesis of f5.rhloro-2.m rthvl.4-r4'-trif1iioro m ethvl-biphenvl^- 
Y Wthvlsulfanvn.Dhenox Yl-aee"c acid Tcnmpound 20) 



WO 03/084916 PCT7IB03/01121 
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20 



Step 1. Preparation of 5-Chloro-2-methyl-4-thiocyanato-phenoI (compound 
5 20A) 




20A 



10 The title compound was prepared in a manner analogous to Example IB from 5- 
chloro-2-methy]-phenol. 400 MHz "H NMR (DMSO-ds) 8 10.60 (s, 1H), 7.54 (s, 
1H), 6.98 (s, 1H), 2.07 (s, 3H). 

Step 2. Preparation of (5-Chloro-2-methyl-4-thiocyanato-phenoxy)-acetic acid 
IS methyl ester(compound 20B) 




20B 



20 The title compound was prepared from the product of Example 20A in a manner 
analogous to Example 1C. 400 MHz *H NMR (DMSO-40 5 7.62 (s, 1H), 7.40 (s, 
1H). 4.94 (s, 2H), 3.65 (s, 3H), 2.15 (s, 3H). 
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Step 3. Preparation of (5-Chloro-4.mcrcapto-2.methyl-ph4noxy)-acetic acid 
methyl ester (compound 20C) 




20C 



The title compound was prepared from (5-chloro-2-methyl-4-thiocyanato-phenoxy)- 
acetic acid methyl ester in a manner analogous to Example ID. 400 MHz l H NMR 
(pUSO-de) 8 7.27 (s, 1H), 6.97 (s. 1H), 5.31 (s, 1H), 4.79 (s, 2H), 3.64 (s, 3H), 2.07 
10 (s,3H). 

Step 4. Preparation of [5-Chloro-2-methyl-4-(4'-trifluorpn3|ethyl-biphenyl-4- 
ylmethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 20D) 

s^CH 3 
20D 

The title compound was prepared in the manner analogous to Example IF using 3B 
and 20C. 400 MHz *H NMR (DMSO-d 6 ) 8 7.82 (d, 2H, / = 8.3 Hz), 7.74 (d, 2H, J = 
8.3 Hz), 7.62 (d, 2H, J = 8.3 Hz), 7.39 (d, 2H, J = 8.3 Hz), 7.27 (s, 1H), 7.00 (s, 1H), 
4.82 (s, 2H), 4.20 (s, 2H), 3.64 (s, 3H), 2.09 (s, 3H); MS m/z 480 (M+). 




Step 5. Preparation of [5-Chloro-2-methyI-4-(4'-trifluoroniethyl-biphenyl-4- 
ylmethylsulfanyl)-phenoxy]-acetic acid (compound 20) 
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OH 




20 



The title compound was prepared in the manner analogous to Example 1 using 20D. 
mp 161-162 °C; 400 MHz 'H NMR (DMSO-<fe) 8 7.83 (d, 2H.ll/ = 8.3 Hz), 7.74 (d, 
2H, J » 8.3 Hz), 7.62 (d, 2H, J = 8.3 Hz), 7.5 1 (d, 2H, J = 8.3 Hz), 7.26 (s. 1H), 6.95 
(s, 1H), 4.69 (s, 2H), 4.20 (s, 2H), 2.08 (s, 3H); MS m/z 467 (M+l). 

Example 21 

Synthesis of r3-Methoxv-4.f4'-trifluoromethvl- hinhenvl-4-vlmethvlsulfanYn- 
phenoxvl-acetic acid (compound 21) 




Step 1. Preparation of 3-Methoxy-4-thiocyanato-phenol (compound 21 A) 



CH 3 




21A 
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The title compound was prepared in a manner analogous to Example IB from 3- 
methoxy-phenol. 400 MHz J H NMR (DMSO-40 5 10.21 (s, 1H), 7.34 (d, 1H, J = 8.3 
Hz), 6.53 (s, 1H), 6.43 (d, 1H, J = 8.3 Hz), 3.81 (s, 3H). 

5 Step 2- Preparation of (3-Methoxy-4-thiocyanato-phenbxyj)-acetic acid methyl 

ester (compound 21B) 




21B 

10 

The title compound was prepared from the product of Example 21A in a manner 
analogous to Example 1C. MS m/z 227 (M-CN). 

Step 4. Preparation of (4-Mercapto-3-methoxy-phenoxy)-acetic acid methyl 
1 5 ester (compound 21 C) 




21C 



20 The title compound was prepared from (3-Methoxy-4-thiocyanato-phenoxy)-acetic 

acid methyl ester in a manner analogous to Example ID. 400 MHz l H NMR 
(DMSO</ 6 ) 8 7. 1 3 (d, 1H, J = 8.5 Hz), 6.56 (s, 1 H), 6.39 (d, 1H, J = 8.5 Hz), 4.72 (s, 
2H), 4.51 (s, 1H), 3.75 (s, 3H), 3.64 (s, 3H). 

25 Step 5, Preparation of [3-Methoxy-4-(4'-trifluoromethyl-biphenyl-4- 

ylmethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 21D) 
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21D 



10 



The title compound was prepared in the manner analogous to Example IF using 3B 
and 21C. 400 MHz *H NMR (DMSO-<* 6 ) 8 7.81 (d, 2H, J = 8.3 Hz) t 7.53 (d, 2H, / = 
8.3 Hz), 7.59 (d, 2H, / = 8.3 Hz), 7.32 (d, 2H, J = 8.3 Hz), 7.1 1 (d, 1H, J = 8.5 Hz), 
6.56 (s, 1H), 6.37 (d, 1H, J = 8.5 Hz), 4.73 (s, 2H), 4.04 (s, 2H). 3.76 (s, 3H) , 3.63 (s, 
3H); MS m/z 463 (M+l). 

Step 6- Preparation of [3-Methoxy-4-(4 , -trifluoromethyl-biphenyl-4- 
ylmethylsulfanyl)-phenoxy]-acetic acid (compound 21) 

CH 3 OH 




15 2» 

The title compound was prepared in the manner analogous to Example 1 using 21D. 

400 MHz 'H NMR (DMSO-&) 8 7.83 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, 7= 8.3 Hz), 

7.61 (d, 2H, J = 8.3 Hz), 7.34 (d, 2H, J = 8.3 Hz), 7. 1 3 (d, 1H, J = 8.5 Hz), 6.56 (s, 

1H), 6.39 (d, 1H, / = 8.5 Hz), 4.63 (s, 2H), 4.06 (s, 2H), 3.77 (sj 3H); MS m/z 449 

20 (M+l ). Anal. Calc'd for C23H19F3O4S, C, 61 .60; H, 4.27; found: C, 61 .35; H, 4.25. 
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Example 22 

S ynthesis of f2-Methvl>4-r2>f4Mrifluoroniethvl-biphe nvl-4-vn-ethvIsulfanvlV 
5 phpnoxv) -acetic acid ( compound 22) 



Me 




Step 1. Preparation of 2K4'-TrifluoromethyI-biphenyl-4-yl)-ethanol (compound 
22A) 



OH 




22A 

15 ,! 

A mixture of 2-(4-bromo-phenyl)-ethanol (2.3 ml, 3.3 g, 16.4 mmol), 4- 
trifluoromethylphenylboronic acid (5.0 g, 26.3 mmol), 1 .0 M aqueous sodium 
carbonate solution (44.0 ml), and tetrakis(triphenylphosphine)palladium (0.98 g, 0.85 
mmol) in 1 80 ml of ethanol and 1 80 ml of toluene was heated at reflux for 4 h. The 

20 cooled reaction mixture was diluted with 500 ml of ethyl acetate and filtered through 

a bed of Celite filter-aid. The filtrate was washed with 5% aqueous sodium carbonate 
solution (2x750 ml) and brine (3x750 ml), then dried over anhydrous sodium sulfate 
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and concentrated. The crude product was purified by normal phase chromatography. 
MS m/z 266 (M). 

Step 2. Preparation of 4-(2-Bromo-ethyl)-4'-trinuoromethylfbiphenyl 
5 (compound 22B) 




22B 



A solution of 2-(4'-trifluoromethyl-biphenyl-4-yl)-ethanol (2.8 g, 10.3 mmol) and 
carbon tetrabromide (3.8 g, 1 1.5 mmol) in 50 ml of dichloromethane was cooled in 
ice, and triphenylphosphine (2.9 g, 1 1.1 mmol) was added in portions over 10 
minutes. The mixture was stirred at room temperature for 18 h, and the solvent was 
evaporated. The residue was stirred in 75 ml of ether, and the miixture was filtered. 
The insoluble material was washed on the funnel with fresh etheV (3x75 ml). The 
combined ether filtrates were concentrated, and the crude product was purified by 
normal phase chromatography. MS m/z 328 (M-l). 



20 



Step 3. Preparation of {2-Methyl-4-[2-(4'-trinuoromethyl-biphenyl-4-yD- 
ethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 22C) 



WO 03/084916 



PCT7IB03/0112I 




A solution 4-(2.bromo-ethyl>4'-trifluoromethyl-biphenyl (0.66 g, 2.0 mmol) and (4- 
mercapto-2-methyl-phenoxy>acetic acid methyl ester (0.42 g, 2.0 mmol) in 10 ml of 
acetonitrile was treated with cesium carbonate (1 .3 g, 4.0 mmol), and the mixture was 
stirred at room temperature for 18 h. The reaction mixture was added to 200 ml of 
brine and extracted with ethyl acetate (4x75 ml). The combined extracts were washed 
with brine (2x200 ml), then dried over anhydrous sodium sulfate and concentrated. 
The crude product was purified by normal phase chromatography. MS m/z 461 
(M+l). 

Step 4. Preparation of {2-MethyI-4-[2-(4'-trifluoromethyl-biphenyl-4-yl)- 
ethylsulfanyl]-phenoxy}-acetic acid (compound 22) 

A solution of {2-methyl-4-[2-(4 / -trifluoromethyl-biphenyl-4-yl>ethylsulfanyl]- 
phenoxyj-acetic acid methyl ester (0.78 g, 1.7 mmol) in 10 ml of tetrahydrofuran and 
2.0 ml of water was treated with lithium hydroxide monohydrate (0.21 g, 5.0 mmol), 
and the mixture was stirred at room temperature for 2 h. The reaction mixture was 
diluted with 5.0 ml of water and made strongly acidic by the addition of 4.0 N 
hydrochloric acid. The mixture was extracted with ethyl acetate (4x30 ml), and the 
combined extracts were washed with brine (2x50 ml), then dried over anhydrous 
sodium sulfate and concentrated. The crude product was recry>tallized from ethyl 
acetatettexane. mp 132-134 °C; IR (thin film) cm": 1741, 1709, 1490, 1326, 1239, 
1 1 1 0; 400 MHz 'H NMR (DMSO-^) 8 7.82 (d, 2H, J = 8.0 Hz), 7.74 (d, 2H, J = 8.0 
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Hz), 7.61 (d, 2H, 7= 8.3 Hz), 7.31 (d, 2H, J= 8.3 Hz), 7.15 (m, 2H), 6.75 (d, 1H, J = 
8.3 Hz), 4.64 (s, 2H), 3.1 1 (t, 2H, 7= 7.6 Hz), 2.82 (t, 2H, J = 7.6 Hz), 2.12 (s, 3H); 
MS m/z441 (M+l). Anal. Calc'd forC24H2iF 3 0 3 S: C, 64.56; H, 4.74; found: C, 
64.45; H, 4.58. 

5 

Example 23 

Synthesis of f5-Mcthoxv-2-methvl-4-r2-(4 / -trinuoromethvl-rtiphenvl-4-vl)- 
ethvlsulfanvn-phenoxv) -acetic acid (compound 23) 

10 




F 



Step 1. Preparation of {5-Methoxy-2-methyl-4-[2-(4'-trifiuoromethyl-biphenyl- 
4-yl)-ethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 23A) 

15 




20 



The title compound was prepared in the manner analogous to Example 22C using 4- 
(2-bromo-ethyl)-4'-trifluoromethyl-biphenyl and ID. MS m/z 491 (M+l). 
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Step 2. Preparation of {5-Methoxy-2-methyl-4-[2-(4'-triniioromethyl-biphenyl- 
4-yl)-ethylsuIfanyI]-phenoxy}-acetic acid (compound 23) 

5 Hie title compound was prepared in the manner analogous to Example 1 using {5- 
memoxy-2-memyl-4-[2-(4'-trifluoromethyl-biphenyl-4-yl)-ethylsulfanyl]-phenoxy}- 
acetic acid methyl ester, mp 169-171 °C; IR (thin film) cm" 1 : 1718, 1500, 1330, 1 162, 
1 109, 1 052; 400 MHz 'H NMR (DMSO-de) 8 7.82 (d, 2H, J = 8.3 Hz), 7.74 (d, 2H, J 
= 8.6 Hz), 7.61 (d, 2H, J = 8.3 Hz), 7.31 (d, 2H, J = 83 Hz), 7.06 (s. 1H), 6.53 (s, 
10 1H), 4.69 (s, 2H), 3.73 (s, 3H), 3.02 (t, 2H, J = 1J5 Hz), 2.78 (t, 2H, J = 1.5 Hz), 2.06 

(s, 3H); MS m/z 477 (M+l). Anal. Calc'd for C^FaC^S: C, 63.02; H, 4.87; found: 
C, 62.77; H, 4.62. 

Example 24 

15 

g ynthPsis of (2-Methvl-4-12-^-trifluorome tlivl-biDhenvl-4jvn-vinvn-plienoxvl- 
acgtic acid (compound 24) 




Step 1. Preparation of (4-Bromo-2-methyI-phenoxy)-acetic acid methyl ester 
(compound 24A) 
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Me-O 




Br 
24A 



A solution of o-tolyloxy-acetic acid methyl ester (Belleney 7., et al., 7. Heterocyclic 
5 Chenu, 1 984; 21 : 1431; 3.7 g, 20.5 mmol) in 70 ml of acetonitrile was treated in 

portions over 10 minutes with JV-bromosuccinimide (3.8 g, 21.3 mmol). The mixture 
was stirred at room temperature for 1 8 h, and the solvent was evaporated. The 
residue was stirred in 75 ml of carbon tetrachloride, and the mixture was filtered. The 
insoluble material was washed on the funnel with fresh carbon tetrachloride (2x50 
10 ml). The combined filtrates were concentrated, and the crude product was purified by 
normal phase chromatography. MS m/z 258 (M-l). 

Step 2. Preparation of 4-Trifluoroinethy]-4 f -vinyI-biphenyl (compound 24B) 

15 




20 



The title compound was prepared in the manner analogous to Example 3A using 1- 
bromo-4-viriyl-benzene and 4-trifluoromethylphenylboronic acid. MS m/z 248 (M). 
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Step 3- Preparation of {2-MethyI-4-[2-(4 / -trinuoromethyl-biphenyl-4-yl)-vinyl> 
phenoxy}-acetic acid methyl ester and {2-methyl-4-[2-(4'-triIluoroinethyl- 
biphenyl-4-yl)-vinyl]-phenoxy}-acetic acid (compound 24) 

5 A mixture of 4-trifluoromethyl-4'-vinyl-biphenyl ( 1 .9 g, 7.7 mmol), (4-Bromo-2- 
methyl-phenoxy)-acetic acid methyl ester (2.0 g, 7.7 mmol), anhydrous sodium 
acetate (1.2 g, 14.6 mmol), WAT-dimethylglycine (0.23 g, 2.2 mpl), and palladium 
acetate (0.025 g, 0.11 mmol) in 10 ml of l-methyl-pyrrolidin-2-;one was heated at 130 
°C for 10 h. The reaction mixture was partitioned between 250 ml of brine and 300 
10 ml of ethyl acetate. The total mixture was filtered through a bed of Celite filter-aid. 
The organic layer was washed with 5% aqueous sodium carbonate solution (3x250 
ml) and brine (2x250 ml), then dried over anhydrous sodium sulfate and concentrated. 
The residue was purified by normal phase chromatography to give {2-methyl-4-[2- 
(4'-trifluoromethyl-biphenyl-4-yl)-vinyl]-phenoxy} -acetic acid methyl ester, MS m/z 

15 427 (M+l). 

During the above sodium carbonate washings, a precipitate formed and was 
removed by filtration. The solid was stirred for 1 8 h in a solution of 1 50 ml of water, 
50 ml of methanol, and 50 ml of 4.0 N hydrochloric acid. The acidified product was 
filtered and recrystallized from aqueous acetonitrile to give {2- nethyl-4-[2-(4'- 

20 trifluoromethyl-biphenyl-4-yl>vinyl]-phenoxy}-acetic acid, mp 243-245 °C; IR (thin 
film) on': 1746, 1717, 1502, 1323, 1 125, 1069; 400 MHz ! H NMR (DMSO-40 
$ 7.88 (d, 2H, J = 8.0 Hz), 7.76 (d, 2H, / = 8.3 Hz), 7.71 (d, 2H, / = 8.5 Hz), 7.64 (d, 
2H, J= 8.5 Hz), 7.43 (d, 1H, J = 1.7 Hz), 7.32 (dd, lH, J = 2.1, 8.5 Hz), 7.21 (d, 1H, 
/= 16.5 Hz), 7.10 (d, 1H, J = 16.4 Hz), 6.79 (d, 1H, / = 8.5 Hz), 4.68 (s, 2H), 2.18 (s, 

25 3H); MS m/z 413 (M+l). Anal. Calc'd for Cj^sfoCV. C, 69.90; H, 4.64; found: C, 
69.77; H, 4.57. 
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Example 25 

Synthesis of l2-Methvl-4-r2-f4^trifluorome thvl-biDhenvl-4-vlVethvn-Dhenoxv>- 
5 acetic acid (compound 25) 




1 0 A solution of { 2-methyl-4-[2-(4'-trifluoromethyl-biphenyl-4-yl)i-vinyl]-phenoxy}- 
acetic acid (0.98 g, 2.4 mmol) in 100 ml of tetrahydrofiiran was|hydrogenated over 
0.16 g of 20% palladium on carbon catalyst. The catalyst was removed by filtration, 
and the filtrate was evaporated. The crude product was recrystallized from aqueous 
acetonitrile. mp 174-176 °C; IR (thin film) cm 1 : 1747, 171 1, 1500, 1318, 1 160, 1 123; 

1 5 400 MHz 'H NMR (DMSO-^) § 7.83 (d, 2H, J = 8.1 Hz). 7.74 (d, 2H, J = 8.3 Hz), 

7.60 (d, 2H, J = 6.5 Hz), 7.32 (d, 2H, J = 8.3 Hz), 7.01 (d, 1H, J = 2.0 Hz), 6.94 (dd, 
1H, J = 2.0, 8.3 Hz), 6.66 (d, 1H, J = 8.3 Hz), 4.59 (s, 2H), 2.83 (m, 2H), 2.76 (m, 
2H), 2.1 1 (s, 3H); MS m/z 413 (M-l). Anal. Calc'd for C24H21F3Q3: C, 69.56; H, 
5.1 1; found: C, 69.28; H, 4.96. 

20 

Example 26 

Synthesis of f7-r4-f5-Trifluorome«livl- nvridin-2-vn-benzvlsulfanvn-lndan.4- 
vloxvl-acetic acid (compound 26) 



25 
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Step 1. Preparation of {7-[4-(5-TrinuoromethyI-pyridin-2-yl)-benzylsulfanyI] 
indan-4-yIoxy}-acetic acid methyl ester (compound 26A) 




The title compound was prepared in the manner analogous to Example IF using 18B 
and 12C MS m/z 474 (M+l). 

Step 2- Preparation of {7-[4-(5-Trinuoromethyl-pyridin-2.yl)-benzylsulfanyl]. 
indan-4-yloxy}-acetic acid (compound 26) 




26 
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The title compound was prepared from the product of Example 26A in the manner 
analogous to Example 1. mp 220 °C (dec.); 400 MHz 'H NMR (DMSO-</ 6 ) 6 12.94 
(s, 1H), 8.97 (s, 1H), 8.2 (dd, 1H, J = 2 Hz, T = 8.8 Hz), 8.13 (d, 1H, J = 8.4 Hz), 
8.01 (d, 2H, J = 8.4 Hz), 7.34 (d, 2H, J = 8.8 Hz), 7.07 (d, 1H, 9 = 8.4 Hz), 6.57 (d, 
5 1H, J = 8 Hz), 4.61 (s, 2H), 4.07 (s, 2H), 2.72 (m, 4H), 1.89 (4 2H). MS m/z 460 

(M+l). 

Example 27 

10 Synthesis of (5-MethYl-7-r4-(5-trifluoromethY l-Dvridin-2-vn-benzvlsulfanvn- 

indan-4-vloxv)-acetic acid (compound 27) 




27 

15 

Step 1. Preparation of {5-Methyl-7-[4-(5-trinuoromethyl-pjyridin-2-yD- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 27A) 




20 



27A 
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The title compound was prepared from the products of Example 18B and (7- 
mercapto-5-methyl-indan-4-yloxy)-acetic acid methyl ester (prepared in a similar 
manner as described for Example 12C) in a manner analogous |to Example IF. MS 
m/z 488 (M+l). 

Step 2. Preparation of {5-Methyl-7-[4-(5-trifluoromethyl-pyridin-2-yl)- 
benzylsulfanyl]-indan-4-yIoxy}-acetic acid (compound 27) 




The title compound was prepared from the product of Example- 27A in the manner 
analogous to Example 1. mp 1 86 °C ; 400 MHz *H NMR (DMSCMs) 5 1 2.94 (s, 
1H), 8.97 (s, 1H), 8.24 (dd, 1H, J = 2 Hz, T = 8.8 Hz), 8.14 (d, 1H, J = 8.4 Hz), 8.01 
15 (d, 2H, J = 8.4 Hz), 7.34 (d, 2H, J = 8.8 Hz), 6.99 (s, 1H), 4.41 (s, 2H), 4.13 (s, 2H), 

2.83 (t, 2H /= 7.2 Hz), 2.62 (t, 2H, 7= 7.2 Hz), 2.13 (s, 3H), 1.87 (m, 2H). MS m/z 
474 (M+l). 

Example 28 

20 

Synthesis of rS-Methvl-7-f4'-trifluorometlivl-biphenvl-4-vlm ethvlsulfanvn- 
inrian-4-vloxvl-acetic acid (compound 28) 
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Step 1- Preparation of [5-Methyl-7-(4 , -trinuoromethyl-biphenyl-4- 
ylmethylsulfanyl)-indan-4-yloxy]-acetic acid methyl ester (compound 28A) 




28A 



The title compound was prepared from the product of Example 3B and (7-Mercapto- 
5-methyl-indan-4-yloxy>acetic acid methyl ester in a manner analogous to Example 
IF. MS m/z487 (M+l). 

Step 2. Preparation of [5-Methyl-7-(4'-trifluoromethyl-biphenyl-4- 
ylmethylsulfanyl)-indan-4-yloxy]-acetic acid (compound 28) 




28 
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The title compound was prepared from the product of Example 28 A in the manner 
analogous to Example 1. mp 177 °C; 400 MHz >H NMR (DMSO-40 5 12.82 (s, 1H), 
7.82 (d, 2H, J = 8 Hz), 7.75 (d, J = 8 Hz), 7.61 (d, 2H, J = 8 Hz). 7.35 (d, 2H, / = 8 
Hz), 6.99 (s, 1H), 4.41 (s, 2H), 4.12 (s, 2H). .2.83 (t, 2H, /= 7.2 Hz), 2.62 (t, 2H, J = 
7.2 Hz), 2:13 (s, 3H), 1.89 (m, 2H). MS m/z 473 (M+l). 

Example 29 



10 



fi y»*l.«>sis of (4-f4-r2-f3-Flt'"r».nhenvn-v »nyll-benzvlsulfanYl>-5-methQXY-2- 
^rti Yl-phgwmtvVacetl r aHli fco"">oiind 29) 




29 



15 



Step 1. Preparation of {4-[2-(3-nuoro-phenyl)-vinyl]-pheny^-methanol 
(compound 29A) 



20 




29A 



(4-Bromo-phenyl)-methanol (lg, 5.35 mmol), 3-fluorostyrene (718 mg, 5.89 mmol), 
palladium acetate (60 mg, 0.3 mmol), and triphenylphosphine (140 mg, 0.6 mmol) 
were heated in triethylamine at 90 °C in a sealed tube for 1 8h. The reaction was 
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concentrated and purified by normal phase chromatography to afford the title 
compound. MS m/z 227 (M-l). 

Step 2. Preparation of {4.[2-(3-Fluoro-phenyI)-vinyl]-pheny]}-chloromethane 
(compound 29B) 




29B 



1 0 The title compound was prepared from the product of Example 29A in a manner 
analogous to Example 3B. MS m/z 245 (M-l). 

Step 3. Preparation of (4-{4-[2-(3-Fluoro-phenyI)-vinyl]-b^izylsulfanyI}-5- 
methoxy-2-methyl-phenoxy)-acetic acid methyl ester (compound 29C) 

15 




29C 



The title compound was prepared from the product of Example 29B and the product 
20 of Example ID in a manner analogous to Example IF. MS m/z 453 (M+l ). 

Step 4. Preparation of (4-{4-[2-(3-Fluoro-phenyl)-vinyl]-bjenzylsulfanyl}-5- 
methoxy-2-methyl-phenoxy)-acetic acid (compound 29) 
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10 



15 



V. M* compound wo, prepared from a. prodac. of IW 29C in *o manner 
aMl o g ous to E M mp.« 1. mp .54 -C (dec.); 400 MHz 'H NMR (DMSO-A) 5 .194 
(s ,„, 7.46-7.34 (m,5H), 7.27-7.15 <m. 4H). 7.06*.99 (m, 2Jl), 632 (s, 1H). 4.69 
^ 2H), 3.98 (s. 2H). 3.73 (a. 3H), 200 (s, 3B), MS mfe 439 (M^-l). 



Example 30 



„r r M. thy- - [4 (g^Q^ nr ridin.7.y1)-benzYlsulfanyll. 
phonr.wl-ar'-ti'- arid (CQtnnntind 30) 




30 



Step 1. Preparation of { 2-Methyl-4.[4.(5.trifluoro»nethyl.p^idin-2.yI). 
benzylsulfanyl]- P henoxy)-acetic acid methyl ester (compound 30A) 
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30A 



The title compound was prepared from the product of Example i2C and the product of 
Example 18B in a manner analogous to Example IF. MS tn/z 448 (M+l). 

Preparation of {2-MethyM-[4-(5-tiinuoromethyl-pyridin-2-yl)-benEylsulfanyl]- 
phenoxy}-acetic add 




The title compound was prepared from the product of Example|30A in the manner 
analogous to Example 1. 400 MHz ! H NMR (DMSO-<f 6 ) 8 8.97 (s, 1H), 8.2 (dd, 1H, 
7 = 2 Hz, T = 8.8 Hz), 8.13 (d, 1H, J = 8.4 Hz), 8.01 (d, 2H, J =j 8.4 Hz), 7.36 (d, 2H, 
J = 8.4 Hz), 7.07 (s, 1H), 7.01 (dd, 1 H, J = 8.4 Hz, T = 2.4 Hz), 6.57 (d, 1H. / = 8.8 
Hz), 4.09 (s, 2H), 4.06 (s, 2H), 2.04 (s, 3H). MS m/z 434 (M+l). 

Example 31 



Synthesis of f4.r4-(2.4-Piflunro-benzvloxvVbe nzvlsulfanvn-2-methvl-phenoxvl 
acetic acid (compound 311 
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31 



Step 1. Preparation of [4-(2,4-Difluoro-benzyloxy)-phenyl]-methanol 
5 (compound 31A) 




31A 



1 0 The title compound was prepared in the manner analogous to; Example 14A using 1 - 

bromomethyl-2,4-difluoro-benzene and 4-hydroxymethyl-phendl. MS m/z 233 (M- 
OH). 

Step 2. Preparation of l-(4-Chloromethy]-phenoxyniethyl)-2 > 4-difluoro-benzene 
1 5 (compound 31B) 




31B 



20 



The title compound was prepared in the manner analogous to Example 3B using 
31 A. MS m/z 233 (M-Cl). 
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Step 3. Preparation of {4-[4-(2,4-Dinuoro-benzyloxy)-benzylsulfanyl]-2-niethyl 
phenoxy}-acetic acid methyl ester (compound 31C) 




31C 



The title compound was prepared in the manner analogous to Example IF using 31B 
and 2C. MS m/z 445 (M+l). 

Step 4. Preparation of {4-[4-(2,4-Difluoro-benzyloxy)-benzylsulfanyl]-2-methyl- 
phenoxy}-acetic add 




31 



To a solution of the product from Example 31C (1 .5 g, 3.3 mmo;l) in a mixture of 20 
mL of tetrahydrofuran and 4 mL of water was added lithium hydroxide monohydrate 
(0.42 g, 9.9 mmol). The reaction mixture was stirred at room temperature for 1 8 hrs 
and then evaporated to afford a residue, which was suspended in 50 mL of water. 
The mixture was acidified with IN hydrochloric acid to pH 2. The precipitated solid 
was collected be filtration, washed with water, and then dried to provide the tide 
compound without any further purification, mp 139-141 °C; IR (KBr) cm 1 : 3081, 
2917, 1735. 1604, 1508, 1233; 400 MHz 'HNMR (DMSO-<f 6 ): 57.51-7.59 (m, 1H), 
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7.02-7.31 (m, 6H), 6.85-6.92 (m, 2H), 6.68 (d, 1H, 7= 8.6 Hz), 5.01 (s, 2H), 4.60 (s, 
2H), 4.00 (s, 2H), 2.08 (s, 3H); MS m/z 429 (M-l). Anal, Calc'd for C 2 3H 20 FiO4S: C, 
64.17; H, 4.68; found: C, 64.1 1; H, 4.59. 

Example 32 

Synthesis of f4-r4»(2,4>Dichloro»benzvloxvVbenzvlsulfanvn-2Tinethvl«phenoxv>* 
acetic acid (compound 32) 




Step 1. Preparation of [4-(2,4-DicWoro-benzyloxy)-phenyll-methanoI 
(compound 32A) 

15 




32A 



The title compound was prepared in the manner analogous to Example 14A using 
20 2,4-dichloro-l -chloromethyl-benzene and 4-hydroxymethyl-phenol. MS m/z 265 (M- 

OH). 



25 



Step 2. Preparation of 2,4-Dichloro-l-(4-chIoromethyl-phenoxymethyl)-benzene 
(compound 32B) 
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The title compound was prepared in the manner analogous to Example 3B using 
32A. MSm/z265(M-Cl). 

Step 3. Preparation of {4.[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl].2.methyl 
phenoxy}-acetic acid methyl ester (compound 32Q 




32C 



The title compound was prepared in the manner analogous to Example IF using 32B 
and 2C. MS m/z 477 (M+l). 

Step 4. Preparation of {4-[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl)-2-methyl 
phenoxy}-acetic add (compound 32) 




32 
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The title compound was prepared in the manner analogous to Example 1 using 32C. 
mp 143-145 °C; IR (KBr) cm"': 3062, 2936, 1724, 1492, 1227, 1 192; 400 MHz ! H 
NMR (DMSO-Je): 8 1 2.97 (br(s), 1H), 7.64 (d, 1H, J = 2.0 Hz), 7.54 (d, Hi, / = 8.3 
Hz), 7.42 (dd, 1H, J = 8.3, 2.0 Hz), 7.01-7.20 (m, 4H), 6.84-6.92 (m, 2H), 6.69 (d, 
1H, J = 8.5 Hz), 5.05 (s, 2H), 4.62 (s, 2H), 4.01 (s, 2H), 2.08 (s, 3H); MS m/z 461 
(M-l). Anal. Calc'd for C23H2oCl 2 0 4 S: C, 59.62; H, 4.35; found: C, 59.33; H, 4.28. 

Example 33 



10 Synthesis of M-r4-(4-Methoxv-ben7vln*vVbenzv lsulfanvl l-Z4methvl-phenoxvl- 

awtif add (compound 33) 




33 



Step 1. Preparation of [4-(4-Methoxy-benzyloxy)-phenyl]-methanol (compound 
33A) 



20 




33A 



25 



The title compound was prepared in the manner analogous to Example 14A using 1- 
chloromethyl-4-methoxy-benzene and 4-hydroxymethyl-phenol. MS m/z 227 (M- 
OH). 
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Step 2. Preparation of 4-Methoxy-l-(4.chloromethyl-phenoxymethyl)-benzene 
(compound 33B) 




33B 



10 



The title compound was prepared in the manner analogous to Example 3B using 
33A. MS m/z 227 (M-Cl). 

Step 3. Preparation of {4-[4-(4-Metlioxy-benzyloxy)-benzylsulfanyl]-2-methyl- 
phenoxy /-acetic add methyl ester (compound 33Q 



15 




33C 



The title compound was prepared in the manner analogous to Example IF using 33B 
and 2C. MS m/z 439 (M+l ). 



Step 4. Preparation of {4-[4-(4-Methoxy-benzyloxy)-benzylsulfanyl]-2-methyI. 
20 phenoxy}-acetic acid (compound 33) 
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33 



The title compound was prepared in the manner analogous to Example 1 using 33C. 
mp 150-152 °C; HPLC: area % = 96.69, r.t. = 2.93 min., y = 214 ran, mobile phase = 
acetonitrile/water with 0.10% TFA; IR (KBr) cm 1 : 2929, 1728, 1707, 1513, 1491, 
1225; 400 MHz *H NMR (DMSO-d 6 ): 5 12.98 (br(s), 1H), 7.27-7.34 (m, 2H), 7.02- 
7.16 (m, 4H), 6.81-6.91 (m, 4H), 6.69 (d, 1H, J= 8.6 Hz), 4.91 (s, 2H), 4.61 (s, 2H), 
3.99 (s, 2H), 3.69 (s, 3H), 2.08 (s, 3H); MS m/z 423 (M-l). Anal. Calc'd for 
C24H24O5S: C, 67.90; H, 5.70; found: C, 67.48; H, 5.59. 



S ykosis of <4-r4-(4-tert-Butvl-benzvI ovv^-henzvlsulfanvl1-2-methYl-phenoXYl- 
arorir acid (compound 34) 



Example 34 




34 



Step 1. Preparation of [4-(4-tert-Butyl-benzyloxy)-phenyl]-|methanol 
(compound 34A) 
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34A_ 



The title compound was prepared in the manner analogous to Example 14A using 1 - 
bromomethyl-4-tert-butyl-benzene and 4-hydroxymethyl-phenol. MS tn/z 253 (M- 
OH). 

Step 2. Preparation of 4-tert-Butyl-l-(4^Moromethyl-phei(ioxymethyl)-benzene 
(compound 34B) 




34B 



The title compound was prepared in the manner analogous to Example 3B using 
34A. MS m/z 253 (M-Cl). 

Step 3. Preparation of {4.[4.(4.tert-Butyl-benzyIoxy)-benzylsulfanyl]-2-methyl. 
phenoxy}-acetic acid methyl ester (compound 34C) 




34C 



WO 03/084916 PCT/IB03/01121 



10 



.1 1 1- 



The title compound was prepared in the manner analogous to Example IF using 34B 
and 2C. MS m/z 465 (M+l). 

5 Step 4. Preparation of {4-[4-(4-tert-Butyl-benzyloxy)-benz^lsulfanyl>2-methyl- 

phenoxy}-acetic acid (compound 34) 



9 H a 9 




34 



The title compound was prepared in the manner analogous to Example 1 using 34C. 
mp 135-137 °C; IR (KBr) cm 1 : 2961, 2908, 1751, 1495, 1233, 1194; 400 MHz 'H 
NMR (DMSO-ck): 5 13.00 (br(s), 1H), 7.27-7.38 (m, 4H), 7.02-7.17 (m, 4H), 6.82- 
6.88 (m, 2H), 6.69 (d, 1H, J = 8.5 Hz), 4.96 (s, 2H), 4.61 (s, 2H), 3.99 (s, 2H), 2.08 
15 (s,3H), 1.22 (s,9H); MSm/%451 (M+l). Anal. Calc'd for €27^30048: C, 71.97; H, 

6.71; found: C, 71.66; H, 6,52. 

Example 35 



20 



gynthggjg of 12-Methvl-4.r4-f4.trifl"nrnmethox v-henzvloxv)-benzYlsolfanYn 
phenoxvl-acetic acid r comoound 35) 
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Step 1. Preparation of [4-(4-Acetoxy-benzyIsuIfanyl)-2-methyI-phenoxy]-acetic 
acid methyl ester (compound 35A) 




35A 

The title compound was prepared in the manner analogous to Example IF using 
acetic acid 4-chloromethyl-phenyl ester and 2C. MS m/z 361 (M+l). 



Step 2. Preparation of [4-(4-Hydroxy-benzylsulfanyl)-2-methyl-phenoxy]-acetic 
acid (compound 35B) 




The title compound was prepared in the manner analogous to Example 1 using 35A. 
MS/«/z303(M-l). 
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Step 3. Preparation of [4-(4.Hydroxy-benzyIsuIfanyl)-2-methyl-phenoxy]-acetic 
acid methyl ester (compound 35C) 




35C 



To a solution of the product from Example 35B (0.43 g, 1 .4 mrool) in 1 4 mL of 2,2 
dimethoxy propane was added 1.4 mL of concentrated hydrochloric acid. The 
reaction mixture was stirred at room temperature for 18 hours. The mixture was 
concentrated and purified by flash chromatography to provide the title compound. 
MS m/z 317 (M-l). 

Step 4. Preparation of {2-Methyl-4-[4-(4-trifluoromethoxy-benzyloxy)- 
benzyIsulfanyl]-phenoxy}-acetic acid methyl ester (compound 35D) 




The title compound was prepared in the manner analogous to Example IF using 1 
bromomethyl-4-trifluoromethoxy-benzene and 35C. MS m/z 493 (M+l). 



Step 5, Preparation of {2-Methyl-4-[4.(4.trinuoromethoxy.benzyloxy). 
benzy!sulfanyl]-phenoxy}-acetic acid (compound 35) 
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The title compound was prepared in the manner analogous to Example 1 using 35D. 
mp 141-142 °C; 400 MHz 'H NMR (DMSO-^s): 5 12.96 (br(s), 1H). 7.46-7.57 (m, 
2H), 7.28-7.38 (m, 2H), 7.00-7.20 (m, 4H), 6.82-6.91 (m, 2H), 6.69 (d, 1H, J = 8.6 
Hz), 5.05 (s, 2H), 4.62 (s, 2H), 4.00 (s, 2H), 2.08 (s, 3H); MS m/z 477 (M-l). Anal. 
Calc'd for C^iFaOsS: C, 60.25; H, 4.42; found: C, 59.92; H, 4.07. 



Synthesis of (6-Methvl-«-r4-(5-trinunromethvl-pv ridine-2-vn-benzvlsulfanvll- 
fhraman-5-vloxv)-acetic acid (compound 36) 



Step 1. {6-Methyl-8-[4-(5-trinuoromethyl-pyridine-2-yl)-benzylsulfanylJ 
chroman-5-yloxy}-acetic acid methyl ester (compound 36A) 



10 



Example 36 



15 




20 
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10 




36A 



The title compound was prepared in the manner analogous to Example IF using (8- 
mercapto-6-methyI-chroman-5-yloxy)-acetic acid methyl ester and 18B. MS m/z 504 
(M+l). 

Step 2. {6-Methyl-8-I4-(5-trifluoromethyI-pyridine-2-yl)-b«[izylsulfanyl]- 
chroman-5-yIoxy}-acetic acid methyl ester (compound 36) 




36 



The title compound was prepared in the manner analogous to Example 1 using 36A. 

15 mp 156-157 °C; IR (KBr) cm 1 : 2928, 1731, 1710, 1603, 1329, 1 1 13, 1082; 400 

MHz 'H NMR (DMSO-40: 5 12.84 (br(s), 1H), 8.97 (s, 1H), 8.22 (dd, 1H, 7 = 8.4, 
2.0 Hz), 8.12 (d, 1H, 7 = 8.4 Hz), 8.04 (d, 2H, 7= 8.2 Hz), 7.42 (d, 2H, 7= 8.2 Hz), 
6.88 (s, 1H), 4.29 (s, 2H), 4.05-4.14 (m, 4H), 2.64 (t, 2H, 7 = 6.3 Hz), 2.04 (s, 3H), 
1.81 (pentet, 2H) ; MS m/z 490 (M+l ). Anal. Calc'd for CasH^FaNC^S: C, 61 .34; H. 

20 4.53; N, 2.86; found: C, 60.96; H, 4.48; N, 2.79. 



♦ 
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Example 37 



g Yn «h PS isofl5.rhloro-2-me« livl-4r4^5-trifhioromethYl-PYridin-2-yl)- 
h^n^ylsulfanvn-Dhenoxvl-acetic add (compound 37) 



Step 1. Preparation of {5-Chloro-2-methyl-4-[4-(5-trifluoromethyl-pyridin-2-yl)- 
benzylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 37A) 



Compound 37A was prepared in the manner analogous to Example IF using the 
products from Example 18B and Example 20C. MS m/z 482 (M+). 

Step 2. Preparation of {5-cnloro-2-methyl^[4-(5-trinuoroin|ethyl-pyridin-2-yl)- 
benzylsulfanyl]-phenoxy}-acetic acid (compound 37) 



The title compound was prepared in the manner analogous to Example 1 using 37A. 
JR cm-':1708, 1 122; 400 MHz ! H NMR (DMSO-de) 6 8.97 (s. 1H), 8.22 (d, 1H, / = 
8.3 Hz), 8.12 (d, 1H. J = 8.3 Hz), 8.04 (d, 2H, J = 83 Hz), 7.43 (d, 2H, J = 8.3 Hz), 
7.25 (s. 1H). 6.94 (s, 1H), 4.70 (s, 2H), 4.21 (s, 2H), 2.06 (s, 3H). Anal. Calc'd for 
C 22 H 17 C1F3N03S: C, 56.47, H, 3.66, N 2.99; found: C. 56.48, H, 3.28, N 3.04. 



5 




37 




37A 



20 
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Example 38 

Synthesis of r5»hvdroxv-2-methYl-4-(4 , -trifluoroinethvl-biphenvl-4- 
5 vlmethvlsuIfanvlVphenoxvl-acetic acid (compound 38) 




38 



A solution of [5-Methoxy-2-methyl-4-(4 , -trifluoromethyl-biphenyl-4- 
1 0 ylmethylsulfanyl)-phenoxy]-acetic acid, prepared according to Example 4,(1 .0 g, 2.2 
mmol) in 75 mL DCM at 0 °C, was treated with dropwise addition of BBr3 (5.5 mL of 
a 1.0 M solution in DCM). After 30 minutes, the reaction was carefully quenched 
with 50% NH4OH. The reaction was then acidified to pH 1 with cone. HC1, and 
extracted with EtOAC. The organic layer was dried (Na 2 S0 4 ) and concentrated in 
15 vacuo. The crude reaction mixture was then taken up in MeOH, followed by addition 
of 50 UXH2SO4, and then refluxing for 3 hours. The reaction was then diluted with 
EtOAc, washed 1 x 50 mL water, dried (Na 2 S0 4 ), and the reaction concentrated in 
vacuo. The resulting ester was purified by recrystallization from EtOAC/Hexanes. 
The ester was then saponified in the same manner as described for Example 1, to give 
20 the title compound in 37% overall yield. IR cm" 1 :3408, 1752, 1323; 400 MHz *H 
NMR (DMSO-40 8 9.56 (s, 1H), 7.82 (d, 2H, J = 8.4 Hz), 7.74 (d, 2H, J = 8.4 Hz), 
7.31 (d, 2H, J = 8.4 Hz), 6.92 (s, 1H), 6.30 (s, 1H), 4.55 (s, 2H), 4.00 (s, 2H), 1 .95 (s, 
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3H). Anal. Calc'd for C23H19F3NO4S -0.1 H2O C, 61.35; H, 4.30; found: C, 61.08; H, 
3.92. 



Example 39 

Synthesis of r5>Methoxv-2 methyl 4-(3-methvl>4 , -trinuoromethvl-b)Dhenvl>4> 
vlmethvlsulfanvlVphenoxvl-acetic acid (compound 39) 




Step 1. Preparation of (3-Methyl-4 v -trifluoromethyl-biphenyl-4-yl)-methanol 
(compound 39 A) 




15 39A 

The title compound was prepared in the manner analogous to Example 3A using (4- 
bromo-2-methyl-phenyl)-methanol and 4-(trifluoromethyl)benzeneboronic acid. MS 
m/z 249 (M-OH). 



20 Step 2. Preparation of 4-chloromethyl-3-methyl-4 , -trifluoi[oinethyl*biphenyI 
(compound 39B) 




39B 
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The title compound was prepared in the manner analogous to Example 3B using 
39A. 400 MHz *H NMR (DMSO-de) 5 7.84 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = 8.3 
Hz), 7.57 (s, 1H), 7.48 (m, 2H), 4.80 (s, 2H), 2.41 (s, 3H). 

5 Step 3. Preparation of [5-Methoxy-2-methyl-4-(3-methyl-4'-trinuoromethyl- 

biphenyI-4-ylmethylsulfanyl)-phenoxy]-acetic acid methyl esjter (compound 39C) 




39C 



10 The title compound was prepared in the manner analogous to Example IF using ID 
and 39B. MS m/z 491 (M+l). 



Step 4. Preparation of [5-Methoxy-2-methy]-4-(3-methyl-4'-trifluoromethyl- 
biphenyl-4-ylmethylsulfanyl)-phenoxy]-acetic acid (compound 39) 

15 

The title compound was prepared in the manner analogous to Example 1 using 39C. 
IRcm' , :1740, 1322; 400 MHz 'H NMR (DMSO-40 5 7.81 (d.lZH, J=8.1 Hz), 7.73 
(d, 2H, J = 8.1 Hz), 7.51 (s, 1H), 7.39 (d, 1H, J = 7.8 Hz), 7.16 (d, 1H, J = 7.8 Hz), 
7.04 (s, 1H), 6.53 (s, 1H), 4.71 (s, 2H), 4.00 (s, 2H), 3:73 (s, 3H), 2.39 (s, 3H), 2.02 
20 (s, 3H); MS m/z 477 (M+l). Anal. Calc'd for C2SH23F3O4S O. 1 H 2 0; C, 62.78; H, 

4.89; found: C, 62.57; H, 4.82. 



Example 40 



25 



Synthesis on7-r4-r4-trinuoromethvl-benzvn-benzvlsulfanvn-indan-4-Yloxv>- 
acetjc acid (compound 40) 
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40 



Step 1. Preparation of 4-(4-trifluoromethyl-benzyl)-benzoic acid methyl ester 
5 (compound 40A) 

40A 

A solution of 1 -bromo-4-trifluoromethyl-benzene (10.0 g, 44,4 mmol) in THF at —78 
10 °C was treated with dropwise addition of n-butyl lithium (333 mL of a 1.6 M 

solution in hexanes). After 20 minutes, 4-formyl-benzoic acid methyl ester in 50 mL 
THF was added. The reaction was allowed to come to room temperature and after 1 
H, quenched with sat NH4CI. The reaction was then concentrated in vacuo, taken up 
in EtOAc, and washed with 2 M HC1 (1 x 100 mL), brine (1 x 100 mL) t dried 
15 (Na2S04) and the solvent removed in vacuo to give the alcohol intermediate. 

Purification by flash column chromatography (gradient elution: 5% EtOAc/hexane to 
40% EtOAc/hexane) gave 6.2 g of the alcohol intermediate. 4.0 g (12.9 mmol) of the 
intermediate was then hydrogenated in EtOAc using 0.5g of 10 % Pd(OH)2/C as 
catalyst. Filtration through Celite® , and concentration in vacuo gave the title 
20 compound (3.60 g, 95%). MS m/z 295 (M+l). 

Step 2. Preparation of [4-(4-trifluoromethyl-benzyl)-phenyI]-methanoI 
(compound 40B) 

40B 



03/084916 



PCT/IB03/01121 



-121- 



A solution of 40A (3.6 g, 12.2 mmol) in 75 mL THF at room temperature was treated 
portionwise with lithium aluminum hydride (0.97 g, 25.6 mmol). After 1 hour, the 
reaction mixture was carefully quenched with sat. NH4CI. The reaction mixture was 
then extracted with EtOAc, and the organic layer washed with 2 M HCI (1 x 50 mL), 
brine (1 x 50 mL), dried (Na2S04> and the solvent removed in vacuo. Purification by 
flash column chromatography (gradient elution: 5% EtOAc/hexane to 40% 
EtOAc/hexane) gave the title compound (2.8 g, 86%). MS m/z 265 (M-l). 

Step 3. Preparation of Chloro-[4-(4-trifluoromethyl-benzy^)-phenyl]-methane 
(compound 40C) 



The title compound was prepared in a similar manner as described for 3B using 40B 
and thionyl chloride. 400 MHz *H NMR (DMSO-J 6 ) 7.59 (d, 2H, J = 8.4 Hz), 7.40 
(d, 2H, / = 8.4 Hz), 7.3 1 (d, 2H, J = 8.4 Hz), 7.20 (d, 2H, 7=8.4 Hz), 4.67 (s, 2H), 
3.99 (s, 2H). 

Step 4. Preparation of{7^4-(4-TrinuoromethyI-benzyI)-benzylsulfanyl]-indan- 
4-yloxy}-acetic acid methyl ester (compound 40D) 



40C 




40D 
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The title compound was prepared in the manner analogous to Example IF using the 
products from Example 12C and Example 40C. MS m/z 487 (M+l). 

Step 5. Preparation of {7-[4-(4-trjfluoromethyl*benzyl)-benzylsulfanyl]-indan- 
5 4-yloxy}-acetic acid (compound 40) 

The title compound was prepared in the manner analogous to Example 1 using 40D. 
JR cm' 1 : 1745, 1704, 1325; 400 MHz *H NMR (DMSO-de) 5 7.^8 <d, 2H, 7 = 8.1 Hz), 
7.37 (d, 2H, 7 = 8. 1 Hz), 7.09 (s f 2H), 7.05 (d, 2H, 7=8.3 Hz), 6.55 (d, 1H, 7 = 8.3 
Hz), 4.60 (s, 2H), 3.94 (s, 4H), 2.71 (t, 2H, 7 = 8.3 Hz), 2.58 (t, 2H, 7 = 8.3 Hz), 1.81 
10 (m, 2H); MS m/z 473 (M+l). Anal. Calc'd for C26H23F3O3SO.I H 2 0, C, 65.84; H, 

4.93; found: C, 65.58; H, 4.96. 

Example 41 

15 Synthesis of f 4-r5-(4>Chloro-phenvl)-isoxa2ol>3-vlmethvlsulfanYl1>5-methoxv-2- 

methvl-phenoxvl-acetic acid (compound 41) 

CI 



Me 

41 

20 

Step 1. Preparation of {4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-5- 
methoxy-2-methyI-phenoxy}-acetic acid methyl ester (compound 41A) 
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The title compound was prepared in the manner analogous to Example IF using ID 
5 and3-chloromethyl-5-(4-chloro-phenyl)-isoxazole. MSm/z434 (M+l). 

Step 2. Preparation of {4-[5-(4-Chloro-phenyI)-isoxazol-3-ylmethylsulfanyI]-5- 
methoxy-2-methyl-phenoxy}-acetic acid (compound 41) 

1 0 The title compound was prepared in the manner analogous to Example 1 using 41 A. 

IR cm- , :1747, 1432; 400 MHz ! H NMR <DMSO-<f 6 ) 8 7.81 (d, ; 2H, J = 8.8 Hz), 7.53 
(d, 2H, J = 8.8 Hz), 7.05 (s, 1H), 6.92 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.01 (s, 2H), 
3.71 (s, 3H), 2.00 (s, 3H); MS m/z 420 (M+l). Anal. Calc'd fdr C20H18CINO5S, C 
57.21 ; H, 4.32 N, 3.34; found: C, 56.84; H, 4.62, N, 2.96. 

15 

Example 42 

Synthesis of (2-Methv1-4-r5-f4-trinuoromethvl-D henvn-isoxazol-3- 
vlmethvlsulfanvll-phenoxvl-acetic add (compound 42) 

20 



PH 3 




°-N S-^J-O ^ , 0 



OH 
42 
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10 



15 



Step 1. Preparation of 5-(4-TrifluoromethyI-phenyl)-isoxazole-3-carboxyHc acid 
ethyl ester (compound 42A) 



Sodium hydride (1.6 g, 63.7 mmol, 95%) was added to a solution of l-(4- 
trifluoromethyl-phenyl)-ethanone (10.0 g, 53.1 mmol) and oxalic acid diethyl ester 
(8.7 mL, 63.7 mmol) in 75 mL dry DMF at 0 °C. The reaction Was allowed to come 
to room temperature and then heated to 45 °C for 45 minutes. The reaction was then 
cooled, concentrated in vacuo, and the residue taken up in EtOAc. The organic layer 
was then washed with 2 M HC1 (1 x 100 mL), dried (Na 2 S0 4 ) and the solvent 
removed in vacuo. Purification by flash column chromatography (gradient elution: 
5% EtOAc/hexane to 55% EtO Ac/hex ane) gave the intermediate 2,4-dioxo-4-(4- 
trifluoromethyl-phenyl)-butyric acid ethyl ester (12.2 g, 80%) which was then taken 
up in EtOH and refluxed in the presence qf hydroxyl amine hydrochloride (10.2 g, 
132.3 mmol) for 3H. The reaction was then cooled, diluted with EtOAc, washed with 
dilute NaHC03, brine, dried (Na2S04), and concentrated in vacuo. Recrystallization 
from EtOAc/hexane gave 5.2 g of the title compound. MS m/z 286 (M+l). 

Step 2. Preparation of [5-(4-TrifluoromethyI-phenyI)-isoxajzol-3-yl]-methanol 
(compound 42B) 




42A 
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42B 

5 Hie title compound was prepared in a manner analogous to Example 40B using 42A. 

MSm/z244(M+l). 

Step 3. Preparation of 3-chloromethyl-5-(4-trifluoromethyl-phenyl)-isoxazole 
(compound 42C) 

10 




42C 

The title compound was prepared in a manner analogous to Example 3B using 42B. 
15 MSm/z262(M+l). 

Step 4. Preparation of {2-methyl*4-[5-(4-trifluoromethyI-phenyl)-isoxazoI-3- 
ylmethyJsulfanyl]-phenoxy}-acetic acid methyl ester (compound 42 
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42D 



5 The title compound was prepared in a manner analogous to Example IF using 42C 
and2C. MS m/z 438 (M+l). 

Step 5. Preparation of {2-MethyI-4-[5-(4-trifluoromethyI-phenyl)-isoxazol-3- 
ylmethyIsuIfanyl]-phenoxy}-acetic acid (compound 42) 

10 

The title compound was prepared in a manner analogous to Example 1 using 42D. 
IR cm 1 : 1746, 1326; 400 MHz *H NMR (DMSO-rf 6 ) 8 12.97 (br(s), 1H), 8.02 (d, 2H, 
J = 8.0 Hz), 7.83 (d,2H, 7=8.0 Hz), 7.20 (s, 1H), 7.15 (s, 2H). 6.71 (d, 1H.7=8.5 
Hz), 4.63 (s, 2H), 4.14 (s, 2H), 2.08 (s, 3H); MS m/z 424 (M+l). Anal. Calc'd for 
15 C20H16F3NO4S C, 56.73; H, 3.81; N, 3.31 found: C, 56.59; H, 3.58; N, 3.22. 

Example 43 



20 



Synthesis of (5-Mctho xv-2-mettivl-4-r5-(4-trifluoromethvl-DhenvlVisoxazol-3- 
vlmethvlsulfanvn-phenoxvl-acetic acid (compound 43) 



WO 03/084916 PCT/IB03/01121 



-127- 




43 

5 Step 1. Preparation of {5-Methoxy-2-methyM-[5-(4-trinudh>methyl-phenyl)- 

isoxazol-3-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 43A) 



10 




43A 



The title compound was prepared in a manner analogous to Example IF using 42C 
and ID. MS m/z 468 (M+l). 

15 

Step 2. Preparation of {5-Methoxy-2-methy]-4-[5-(4-trifludromethyl-phenyl)- 
isoxazoI-3-ylmethylsulfanyl]-phenoxy}-acetic acid (compound 43) 

The title compound was prepared in a manner analogous to Example 1 using 43A. 
20 IR cm-':1745, 1322; 400 MHz ! H NMR (DMSO-4s) 5 12.96 (br(s), 1H), 8.01 (d, 2H, 
J=S3 Hz), 7.83 (d, 2H, J = 8.3 Hz), 7.07 (s, 2H), 6.52 (s, 1H), 4.70 (s, 2H), 4.03 (s, 
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2H), 3.71 (s, 3H), 1.99 (s, 3H); MS m/z 454 (M+l). Anal. Calc'd forCjiHigFaNOsS- 
0.1H 2 O C, 54.46; H, 3.92; N, 3.01 found: C, 54.54; H, 3.74; N..2.93. 

Example 44 

Synthesis of f7-r5-(4-Trifluoromethvl- D henvn-isoxazol-3-vlinethvlsulfanvn- 
indan-4-vloxv)-acetic acid (compound 44) 




Step 1. Preparation of {7-[5-(4-Trifluoromethyl-phenyl)-isoxazoI-3- 
ylmethylsuIfanyl]-indan-4-yloxy}-acetic acid methyl ester (Compound 44A) 



15 




44A 



20 The title compound was prepared in a manner analogous to Example IF using 42C 
andl2C. MS m/z 464 (M+l). 
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Step 2. Preparation of {7-[5-(4-TrifluoromethyI-phenyI)-isoxazoI-3- 
ylmethylsu!fanyl]-indan-4-yloxy}-acetic acid (compound 44) 



The title compound was prepared in a manner analogous to Example 1 using 44A. 
5 400 MHz } H NMR (DMSO-^) 6 12.94 (br(s), 1H), 8.01 (d, 2H, J = 8.4 Hz), 7.83 (d, 

2H, /= 8.4 Hz), 7.09 (s, 2H) f 6.58 (d, 1H, J = 8.6 Hz). 4.62 (s, 2H), 4.08 (s, 2H), 2.77 
(m, 4H), 1.89 (m, 2H); MS m/z450 (M+l). Anal. Calc'd forC 2 2Hi 8 F 3 N04S C, 58.79; 
H, 4.04; N, 3.12 found: C, 58.59; H, 3.80; N, 3.01. 



10 Example 45 

Synthesis of (2-Methvi>4-r3»(4>trifluoromethvl-phenvl)-isbxazol>5- 
Ylmethvlsulfanvn-phenoxvl-acetic acid (compound 45) 




Step 1. Preparation of 5-chloromethyl-3-(4-trifluoromethyI-phenyl)-isoxazole 
(compound 45A) 



20 




45A 



A solution of 4-trifluoromethyl-benzaldehyde oxime (8.9 g, 47.1 mmol) in 100 mL 
DCM was added to a rapidly stirred solution of propargyl chloride (47.1 mmol), 
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lo 



15 



20 



triethyl amine (4.71 mmol) and 91 mLof commercial bleach (6.5% by weight) all in 
50 mL DCM at 0 °C. After 1 hour the layers were separated and the organic layer 
dried (NQ2SO4), and concentrated in vacuo. Purification by flash column 
chromatography (gradient elution: 5% EtOAc/hexane to 25% EtOAc/hexane) gave 
the title compound (2.9 g, 23%) MS m/z 262 (M+l). 

Step 2- Preparation of {2-MethyI-4-[3-(4-trifluoromethyI-i)henyl)-isoxazol-5- 
ylmethylsuIfanyl]-phenoxy}-acetic acid methyl ester (compound 45B) 



The title compound was prepared in a manner analogous to Example IF using 4SA 
and 2C. MS m/z 438 (M+l). 

Step 3. Preparation of {2-Methyl-4-[3-(4-trinuoromethyl-phenyl)-isoxazol-S- 
yImethyIsulfanyI]-phenoxy}-acetic acid (compound 45) 

The title compound was prepared in a manner analogous to Example 1 using 45B. 
IRcm- , :1747;400MHz 1 HNMR (DMSO-4) 8 12.97 (br(s), lH),7.99(d, 2H,7 = 
8.0 Hz), 7.81 (d, 2H, J « 8.0 Hz), 7.21 (s, 1H), 7.16 (d, 1H, 7= 8.5 Hz), 6.86 (s, 1H), 
6.74 (d, 1H, J = 8.5 Hz), 4.63 (s, 2H), 4.30 (s, 2H), 2.09 (s, 3H); MS m/z 424 (M+l). 




25 
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Example 46 



Synthesis of /S>Methoxv-2>methvl-4-r3-r4>triflMo romethv1>Dhenvn-isoxazol>5- 
Ylmethvlsulfanvn-phenoxvl-acetic acid (com pound 46) 




PH 3 



Me-O 
46 



9 

oh 



1 0 Step 1. Preparation of {5-Methoxy-2-methyI-4-[3-(4-trifluoromethyI-phenyl)- 

isoxazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 46A) 



15 




46A . 

The title compound was prepared in a manner analogous to Example IF using 45A 
and ID. MS m/z 468 (M+l). 

20 

Step 2. Preparation of {5-Methoxy-2-methyI-4-[3-(4-trinu;oromethyl-phenyl)- 
isoxazoI-5-ylmethy!sulfanyl]-phenoxy}-acetic acid (compound 46) 
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The title compound was prepared in a manner analogous to Example 1 using 46A. 
JRcm' l M52, 1711;400MHz 'HNMR <DMSO-d 6 ) 5 12.96 (br(s), 1H), 7.98 (d, 2H, 
J = 8.1 Hz), 7.81 (d, 2H, 7= 8.1 Hz), 7.09 (s,_lH), 6.80 (s, 1H), 6.54 (s, 1H), 4.71 (s, 
2H), 4.18 (s, 2H), 3.79 (s, 3H), 2.00 (s, 3H); MS m/z 454 (M+l) 

Example 47 



S ynthesis of r2-Memvl-4-(4-phenoxv-be n2vlsulfanvlVphenoxv1-acetic acid 
10 Compound 47) 




47 

Step 1. Preparation of [2-Methyl-4-(4-phenoxy-benzylsuIfanyl)-phenoxy]-acetic 
acid methyl ester (compound 47A) 



15 




47A 



The title compound was prepared in the manner analogous to Example IF with 1- 
chloromethyl-4-phenoxy-benzene and 2C. MS m/z 321 (M-methylacetate). 

Step 2. Preparation of [2-Methyl-4-(4-phenoxy-benzylsuiqanyl)-phenoxy]-acetic 
acid (compound 47) 



The title compound was prepared in the manner analogous to Example 1 using 47A. 
400 MHz *H NMR (DMSO-40 5 12.95 (br(s), 1H), 7.33 (m, 2H), 7.22 (m, 2H), 7.07 
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(m, 3H), 6.93 (m, 2H), 6.87 (m, 2H), 6.71 (d, 1H, 7=8.3 Hz), 4.62 (s, 2H), 4.04 (s, 
2H), 2.09 (s, 3H). MS m/z 379 (M-l). 



5 Example 48 

Synthesis of n-^'-Triflooromethvl-biphenYl-S-vlmethvlsulfanvlVindan^-vloxvl- 
acetic acid ("compound 48) 



10 




Step 1. Preparation of (4'-Trifluoromethyl-biphenyl-3-yl)-methanol (compound 
15 48A) 




48A 



The title compound was prepared in the manner analogous to Example 3A with 1- 
20 bromo-4-trifluoromethyl-benzene and 3-(hydroxymethyl)phenyl boronic acid. MS 
m6 251 (M-l). 
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Step 2. Preparation of 3-Cnloromethyl-4*-trifluoroinethyl-biphenyl (compound 
48B) 




5 48B 

The title compound was prepared in the manner analogous to Example 3B using 48A. 
MS m/z 236 (M+l-CI). 

10 Step 3. Preparation of [7-(4'-Trifluoromethyl-biphenyl-3-ylmethyIsulfanyl)- 

indan-4-yloxy]-acetic acid methyl ester (compound 48C) 




48C 

15 

The title compound was prepared in the manner analogous to Example IF using 12C 
and48B. MS m/z 473 (M+l). 

Step 4. Preparation of [7-(4'-Trifluoroniethyl-biphenyI-3-ylmethylsulfanyl)- 
20 indan-4-yloxy] -acetic acid (compound 48) 

The title compound was prepared in the manner analogous to Example 1 using 48C. 
400 MHz *H NMR (DMSO-rfe) 6 12.96 (br(s), 1H), 7.75 (d, 2H, 7 = 8.3 Hz), 7.67 (d, 
2H, 7 = 8.1 Hz), 7.52 (m, 1H), 7.37 (t, 1H, 7=7.6 Hz), 7.29 (m, 2H), 7.13 (d, 1H, 
25 7=8.5 Hz). 6.61 (d, 1H, 7=8.5 Hz), 4.63 (s, 2H), 4.05 (s, 2H), .fe.71 (t, 2H), 2.58 (t, 
2H), 1.81 (m, 2H). MS m/z 459 (M+l). 
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Example 49 

Synthesis of r5-Methoxv-2-methvl-4-(4 '-t rifluoromethvl-biDhenvl-3- 
5 Y lmethvlsulfanvl) ' phenoxv1 ' acetic acid fc° m pound 




10 

Step 1. Preparation of t5-Methoxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-3- 
ylmethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 49A) 




15 

49A 

The title compound was prepared in the manner analogous to Example IF using 48B 
and ID. MS/m/z477(M+1). 

20 

Step 2. Preparation of [S-Methoxy^methyi^^'-trifluorbmethyl-biphenyl-S- 
ylmethylsulfanyI)-phenoxy]-acetic acid (compound 49) 



25 



The title compound was prepared in the manner analogous to Example 1 using 49A. 
400 MHz *HNMR (DMSO-4;) 5 12.96 (br(s), 1H), 7.73 (d, 2H, 7=9 Hz), 7.71 (d, 
2ft 7=9 Hz), 7.50 (m, 1H), 7.42 (m, 1H), 7.36 (t, 1H, 7=7.8 Hz), 7.28 (m, 1H), 6.99 
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(s, 1H), 6.53 (s, 1H), 4.70 (s, 2H), 4.03 (s, 2H), 3.73 (s, 3H), 1.99 (s, 3H). MS m/z 
463 (M+l). 



Example 50 

Synthesis of rS^Methoxv^methvM-^^trinuo roniethvl-bibhenvM' 
vlmethanesulfonylVphenoxvl-acetic acid (compound SO) 




50 



Step 1. Preparation of [5-Methoxy-2-methy|-4-(4 , -trinuoromethyI-biphenyl-4- 
yImethanesulfonyl)-phenoxy]-acetic acid methyl ester (compound 50A) 




50A 

Example 4 (200 mg) was dissolved in 5 ml dichloromethane. Excess m- 
chloroperbenzoic acid (300 mg) was added and the reaction was allowed to stir 3h. 
The solvent was removed under vacuum and the crude product was purified by 
MPLC. MS/w/z509(M+l). 

Step 2. Preparation of [5-Methoxy-2.methyl-4-(4 , .trifluoromethyI-biphenyl-4. 
ylmethanesuIfonyl)-phenoxy]-acetic acid (compound 50) 
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The title compound was prepared in the manner analogous to Example 1 using 50A. 
400 MHz 'H NMR (DMSO-</ 6 ) S 13.13 (b^s), 1H), 7.85 (d, 2H, 7=8.1 Hz), 7.77 (d, 
2H, 7=8.3 Hz), 7.66 (d, 2H, 7=8.6 Hz), 7.3 (m, 3H), 6.76 (s, 1H), 4.89 (s, 2H) t 4.67 (s, 
2H), 3.96 (s, 3H), 2.04 (s, 3H). MS m/z 495 (M+l). 



10 



Example 51 

Synthesis of r5-Methoxv-2-methvl»4»(4 t -trifluoromethvl*biphenvl-4- 
ylmethanesulfinvlVphenoxvl-acetic acid (compound 51) 

51 



15 



20 



Step 1. Preparation of [5-Methoxy-2-methyl-4-(4 , -trifluoromethyI-biphenyI-4- 
y]methanesulfinyl)-phenoxy]-acetic acid methyl ester (compound 51A) 



51A 



Example 4 (0.5g, 1.0 mmol) was dissolved in 25 ml dichlorolmethane followed by the 
addition of 2-benzenesulfonyl-3-phenyl-oxaziridine (0.274, l|.04 mmol). The reaction 
was stirred lh. 10 ml water was added, the layers were separated, and 
dichloromethane solution was dried over anhydrous sodium sulfate, decanted, and 
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concentrated. The product was recrystallized from ethyl acetate to give the title 
product. MS /n/z 493 (M+l). 

Step 2. Preparation of [5-Methoxy-2-methyl-4-(4 , -trifluoromethyl-biphenyl-4- 
5 ylmethanesu)finyl)-phenoxy]-acetic acid (compound 51) 

The title compound was prepared in the manner analogous to Example 1 using 51A. 
400 MHz 'H NMR (DMSO-de) 5 7.83 (d, 2H, 7=8.78 Hz), 7.76 (d, 2H, 7=8.30 Hz), 
7.59 (d, 2H, 7=8.30 Hz), 7.1 1 (d, 2H, 7=8.30 Hz), 7.02 (s, 1H)1 6.64 (s, 1H), 4.79 (s, 
10 2H), 4.20 (d, 1H, 7=12.7 Hz), 3.91 (d, 1H, 7=12.4 Hz), 3.76 (s, 3H), 2.03 (s, 3H). MS 
wi/z479(M+l). 



15 



Example 52 

Synthesis of r2-Propvl-4-(4 , -trlfluoromethvl-biphenvl-4>vlmethvlsulfanvn- 
phenoxvl-acetic acid (compound 521 




52 



20 
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Step 1. Preparation of [2-Propyl-4-(4MrinuoromethyI-biphenyl-4- 
yImethylsulfany])-phenoxy]-acetic acid methyl ester (compound 52A) 




The title compound was prepared in the manner analogous to Example IF using 48B 
and (4-Mercapto-2-propyl-phenoxy)-acetic acid methyl ester, prepared from 2- 
propylphenol in a manner analagous to Example 2. .MS m/z 475 (M+l). 

10 

Step 2. Preparation of [2-Propyl-4-(4'-trifluoromethyI-biphenyI-4- 
ylmethylsuIfanyI)-phenoxy]-acetic acid (compound 52) 

The title compound was prepared in the manner analogous to Example 1 using 52A. 
15 400 MHz ] H NMR (DMSO-</ 6 ) 8 7.81 (d, 2H, 7=8.5 Hz), 7.74 |(d, 2H, 7=8.5 Hz), 

7,60 (d, 2H, 7=8.1 Hz), 7.33 (d, 2H, 7=8.3 Hz), 7.10 (m, 1H), 7.02 (m, 1H), 6.71 (d, 
1H, 7=8.5 Hz), 4.60 (s, 2H), 4.1 1 (s, 2H), 1 .43 (m, 2H), 0.77 (m, 3H). MS m/z 459 
(M-l). 

20 

Example 53 

Synthesis of (7-r3-f5-Trifluoromethv1-Dvridin«2-v])-benzvlsulfanvn-indan-4- 
yloxvl-acetic acid (compound 53) 
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Step 1. Preparation of [3-(5-Trinuoromethyl-pyridin-2-yI)-phenyl]-methanol 
(compound 53A) 




53A 



The title compound was prepared in the manner analogous to Example 3A using 3- 
(hydroxymethyl)phenyl boronic acid and 2-chloro-5-trifluoromethyl-pyridine. MS 
m/z 253 (M+l). 

Step 2. Preparation of 2-(3-Chloromethyl-phenyl)-5-trmuoromethyl-pyridine 
(compound 53B) 




53B 



The title compound was prepared in the manner analogous to Example 3B using 
53A. MS m/z 237 (M+l -CI). 

Step 3. Preparation of {7-[3-(5-Trinuoromethyl-pyridin-2!-yl)-benzylsulfanyI]- 
indan-4-yloxy}-acetic acid methyl ester (compound 53C) 
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4*4 




53C 



The title compound was prepared in the manner analogous to Example IF using 12C 
5 and53B. MS m/z 474 (M+l). 

Step 4. Preparation of {7-[3-(5-Trifluoromethyl-pyridin-2-yl)-benzylsulfanyl> 
indan-4-yloxy}-acetic acid (compound 53) 

10 The title compound was prepared in the manner analogous to Example 1 using 53C. 

400 MHz 'H NMR (DMSO-de) 6 8.98 (m, 1H), 8.23 (dd, 1H, 7=1.7 Hz, J' =8.5 Hz), 
7.99 (m, 2H), 7.87 (s, 1H), 7.39 (t, 1H, 7=7.6 Hz), 7.33 (m, 1H), 7.1 1 (d, 1H, 7=8.5 
Hz), 6.58 (d, 1H, 7=8.5 Hz), 4.61 (s, 2H), 4.08 (s, 2H), 2.70 (t, 2H, 7=7.3 Hz), 2.63 (t, 
2H, 7=7.6 Hz), 1 .84 (m, 2H). MS m/z 460 (M+l). 

15 

Example 54 

Synthesis of (5-MethoxY-2-methYl-4-12-ri-(4-trifluoromethyi-benzvl)-lH-indol-3- 

t 

20 vn-ethvlsu)fanvl)-phenoxv)-acetic acid (compound 54) 




54 
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Step 1. Preparation of {4-[2-(lH-Indol-3-yl)-ethylsulfanyli-5-methoxy-2-raethyl- 
phenoxy}-acetic acid methyl ester (compound 54A) 



The compound ID (1 .622 g, 6.7 mmol) and 3-(2-bromo-ethyl)-lH-indole (1 .SOg, 6.69 
mmol) was dissolved in 5 ml DMF. Potassium carbonate (l.llg, 8.03 mmol) was 
added followed by stirring at room temperature for 3h. The reaction was filtered, 
concentrated and purified by MPLC to give the title compound. MS m/z 225 (M+l). 

Step 2. Preparation of (5-Methoxy-2-methyl-4-{2-[l-(4.trifluoromethyI-benzyl)- 
lH-indol-3-yl]-ethylsulfanyl}-phenoxy)-acetic acid methyl ester (compound 54B) 



Tlie compound 54A (0.300g, 0.778 mmol) was dissolved in 5 ml DMF. NaH was 
added and stirred for 1/2 h. 4-trifluoromethylbenzyl bromide (0.223 g, 0.934 mmol) 
was added and the reaction was stirred for 1 .5h. 1 0 ml 2N HC1 was added to pH<4. 
The DMF solution was partitioned between 30ml water and 30 ml ethyl acetate. The 
organic solution was washed 2x30ml water 1x30ml brine, dried over sodium sulfate, 
decanted, concentrated and purified by MPLC to give the title product MS m/z 544 




54A 




54B 



(M+l). 
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Step 3. Preparation of (5-Methoxy-2-methyl-4-{2-[l-(4-trifluoromethyl-benzyl)- 
lH-indol-3-yl]-ethylsulfanyl}-phenoxy)-acetlc acid (compound 54) 

The title compound was prepared in the manner analogous to Example 1 using 54B. 
400 MHz J H NMR (DMSO-<f 6 ) 5 13.0 (br(s), 1H)7.60 (d, 1H, 7=8.1 Hz), 7.42 (d, 1H, 
7=7.96 Hz), 7.31 (m, 4H), 7.04 (m, 2H), 6.96 (m, 1H), 6.53 (s, 1H), 5.43 (s, 2H), 4.70 
(s, 2H), 3.72 (s, 3H), 3.03 (t, 2H, 7=8.8 Hz), 2.86 (t, 2H, 7=7.6 Hz), 2.04 (s, 3H). MS 
m/z 530 (M+l). 

Example 55 

S Y "«tiesisof r7-f4'-Trifluoromethvl-bip lienvl.2-vlmethvlsulfanvn-indan-4-YloxYT- 
»«>tic acid ( compound 55) 




55 

Step 1. Preparation of t7-(4'-Trinuoromethyl-biphenyl-2-ylmethylsulfanyl) 
indan-4-yloxy]-acetic acid methyl ester (compound 55A) 




WO 03/084916 



PCT/IB03/01121 



-144- 

The title compound was prepared in the manner analogous to Example IF using 12C. 
and 2-chloromethyl-4-trif1uoromethyl-biphenyl, which was prepared in a manner 
analogous to Examples 3A and 3B. MS m/z 473 (M+l). 

5 Step 2. Preparation of [7-(4 f -TrifluoromethyI-biphenyl-2i-ylmethylsulfanyl)- 

indan-4-yloxy]-acetic acid (compound 55) 

The title compound was prepared in the manner analogous to Example 1 using 55A. 
400 MHz *H NMR (DMSO-rf 6 ) 5 12.97 (br(s), 1H), 7.68 (d, 2H, J=8.5 Hz), 732 (m, 
10 5H), 7.1 1 (m, 1H), 6.77 (d, 1H, J=8.5 Hz), 6.47 (d, 1H, J=8.3 Hz), 4.62 (s, 2H), 3.87 

(s, 2H), 2.70 (m, 2H), 1.76 (m, 2H). MS m/z 459 (M+l). 

Example 56 

15 

Synthesis of f 5»Methoxv-2»methvl-4-r2-(4-trifluoromethvl-benzvloxv>» 
benzvlsulfanvll-Dhenoxvl-acetic acid (compound 56) 




20 56 

Step 1. Preparation of {5-Methoxy-2-methyl-4-[2-(4-trifluoromethyl- 
benzyloxy)-benzylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 56A) 
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F 



56A 



The title compound was prepared in the manner analogous to Example IF using 81A 
and ID. MS m/z 507 (M+l). 

Step 2. Preparation of 5-Methoxy-2-methyl-4-[2-(4-trifluoromethyl-beii2yloxy)- 
benzylsulfanyl]-phenoxy}-acetic acid (compound 56) 

The title compound was prepared in the manner analogous to Example 1 using 56A. 
400 MHz 'H NMR (DMSO-^) 5 12.95 (br(s), 1H), 7.67 (m, 4^1), 7.12 (m, 2H), 6.96 
(m, 2H), 6.80 (m, 1H), 6.49 (s, 1H), 5.19 (s, 2H), 4.68 (s, 2H), 3.99 (s, 2H), 3.67 (s, 
3H), 1.96 (s, 3H). MS m/z 493 (M+l). 



Example 57 




57 
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Step 1. Preparation of [4-(4-FIuoro-benzyIoxy)-phenyl]-methanol (compound 
57A) 




5 57A 

The title compound was prepared in the manner analogous to Example 14A using 1- 
bromomethyl-4-fluoro-benzene and 4-hydroxymethyl-phenol. lylS m/z 215 (M-OH). 

1 0 Step 2, Preparation of l-(4>ChloromethyI-phenoxymethyI)-4-difluoro-benzene 

(compound 57B) 




57B 

15 

The title compound was prepared in the manner analogous to Example 3B using 
57A. MS/n/*215(M-Cl). 

Step 3. Preparation of {4-[4-(4-F1uoro-benzyIoxy)-benzylsulfanyl]-2-methyl- 
20 phenoxy}-acetic acid methyl ester (compound 57C) 




57C 
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The title compound was prepared in the manner analogous to Example IF using 57B 
and 2C. MS nt/z 427 (M+l). 

5 Step 4. Preparation of {4.[4-(4-Fluoro-ben2yloxy)-benzylsulfanyl]-2-methyl- 

phenoxy}-acetic acid (compound 57) 

The title compound was prepared in the manner analogous to Example 1 using the 
product from Example 57C. mp 154-155 °C; IR (KBr) cm' 1 : 3050, 2925, 1727, 1495, 
10 1228, 1 156; 400 MHz J H NMR (DMSO-</ 6 ): 5 13.00 (br(s), 1H), 7.37-7.48 (m, 2H) 

6.99-7.22 (m, 6H), 6.80-6.90 (m, 2H), 6.69 (d, 1H, J = 8.5 Hz), 4.98 (s, 2H), 4.61 (s, 
2H), 4.00 (s, 2H), 2.08 (s, 3H); MS m/z41 1 (M-l). Anal. Calc'd forC 2 3H 2 iF04S: C, 
66.97; H, 5.13; found: C, 66.64; H, 4.88. 

15 

Example 58 

Synthesis of f4-r4-f4-Chloro-benzvloxvVbenzvlsu1fanvn-2-methvl-Dhenoxv>> 
acetic acid (compound 58) 




Step 1. Preparation of {4-[4-(4-Chloro-benzyloxy)-benzylsulfanyl]-2-methyl- 
phenoxy}-acetic acid methyl ester (compound 58A) 
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The title compound was prepared in the manner analogous to Example IF using 1- 
bromomethyl-4-chloro-benzene and the product from Example 35C. MS m/z 443 
(M+l). 

Step. 2. Preparation of {4-[4-(4-Chloro-benzyloxy)-benzylsulfanyl]-2-methyI- 
phenoxy }-acetic acid (compound 58) 

The title compound was prepared in the manner analogous to Example 1 using 58A. 
mp 164 °C; IR (KBr) cm" 1 : 3062, 1727, 1612, 1493, 1226, 11931 400 MHz *H NMR 
(DMSO-</6): S 12.99 (br(s), 1H), 7.36-7.44 (m, 4H), 7.01-7.17 (m, 4H), 6.81-6.89 (m, 
2H), 6.69 (d, 1H, J = 8.5 Hz), 5.01 (s, 2H), 4.61 (s, 2H), 4.00 (s, 2H), 2.08 (s, 3H); 
MS m/z 427 (M-l). Anal. Calc'd for C23H21CIO4S: C, 64.40; H, 4.93; found: C, 
64.43; H, 4.81. 



Example 59 



Synthesis of 4>r4-(2.5-Dichloro-ben2vloxvVbenzvlsulfanvn-2-methvl-phenoxv>> 
acetic acid (compound 59) 
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59 



Step 1. Preparation of {4-[4-(2^-Dichloro-benzyloxy)-benzyIsulfanyl]-2-methyl- 
5 phenoxy}-acetk acid methyl ester (compound 59A) 




59A 



10 The title compound was prepared in the manner analogous to Example IF using 2- 
bromomethyl-l,4-dichloro-benzene and the product prepared from Example 35C. 
m/z265(M-211). 

Step 2. Preparation of {4-[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl]-2-methyl- 
15 phenoxy}-acetic acid (compound 59) 

The title compound was prepared in the manner analogous to Example 1 using 59A. 
mp 101-103 °C; IR (KBr) cm" 1 : 3077, 1715, 1608, 1496, 1437!, 1234; 400 MHz 'H 
NMR (DMSO-de): 5 7.37-7.63 (m, 3H), 6.99-7.20 (m, 4H), 6.85-6.94 (m, 2H), 6.63 
20 (d, 1H, J = 8.5 Hz), 5.05 (s, 2H), 4.45 (s, 2H), 3.99 (s, 2H), 2.07 (s, 3H); HPLC: area 
% = 97.61 , r.t. = 5.56 min., A, = 21 4 nm, mobile phase = acetonitrile/water with 0.10% 
TFA; MS m/z 461 (M-l). Anal. Calc'd for C23H20CI2O4S: C, 59.62; H, 4.35; found: 
C, 58.04; H, 4.26. 
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Example 60 

Synthesis of f2-Methvl-4-r4-favrSdine-2-vlm ethoxvVbenzv1sulfanvlVphenoxY} 
5 acetic acid (compound 60) 




Stepl. Preparation of {2-MethyM-[4-(pyridine-2-ylmethoxy).ben2ylsulfanyl] 
phenoxy}-acetic acid methyl ester (compound 60A) 




60A 

15 The title compound was prepared in the manner analogous to Example IF using 2- 

bromomethyl-pyridine hydrochloride and the product prepared from Example 35C. 
MS/n/z410(M+l). 

Step 2. Preparation of {2-Methyl-4-[4-(pyridine-2-ylmethoxy)-benzylsulfanyl]- 
20 phenoxy}-acetic acid (compound 60) 

The title compound was prepared in the manner analogous to Example 1 using 60A. 
mp 150 °C; IR (KBr) cm' 1 : 2917, 1723, 1605, 151 1, 1490, 1217; 400 MHz l H NMR 
CDMSO-d 6 ): 8 12.95 (brs, 1H), 8.49-8.55 (s, 1H), 7.73-7.81 (m, 1H), 7.40-7.48 (m, 
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1H), 7.24-7.33 (m, 1H), 7.00-7.19 (m, 4H), 6.83-6.93 (m, 2H), 6.69 (d, 1H, J = 8.5 
Hz), 5.08 (s, 2H), 4.62 (s, 2H), 4.00 (s, 2H), 2.08 (s, 3H); HPLC: area % = 96.24, r.t. 
= 1.95 min., y = 214 nm, mobile phase = acetonitrile/water with 0.10% TFA; MS m/z 
396 (M+l). Anal. Calc'd for C22H21NO4S: C, 66.82; H, 5.35; N, 3.54; found: C, 
5 66.12; H, 5.09; N, 3.44. 

Example 61 

10 Synthesis of l5-Chloro-2-niethvl-4-r4-(4-trifluoromethvl-benzvloxv)- 

henzvlsulfanvll-phenoxvl-acetic acid (compound 61) 




61 



15 Step 1. Preparation of {5-Chloro-2-methyl-4-[4-(4-trifluoromethyl-benzyloxy)- 
benzyI-sulfanyl]-phenoxy}-acetic acid methyl ester (compound 61A) 




61A 

20 

The title compound was prepared in the manner analogous to {Example IF using 14B 
and 20C. MS m/z 265 (M-245). 
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Step 2. Preparation of {5-Chloro-2-mcthyl-4-[4-(4-trifluoromethyl-benzyloxy)- 
benzyl-sulfanyl]-phenoxy}-acetic acid (compound 61) 

The title compound was prepared in the manner analogous to Example 1 using 61A. 
5 mp 142-143 °C; JR (KBr) cm 1 : 3074, 1747, 1321, 1234, 1 175, 1124; 400 MHz *H 

NMR (DMSO-^6): 5 13.01 (br(s), 1H), 7.67-7.73 (m, 2H), 7.57-7.64 (m, 2H), 7.16- 
7.25 (m. 4H), 6.87-6.95 (m, 4H), 5.15 (s, 2H), 4.69 (s, 2H), 4.07 (s, 2H), 2.07 (s, 3H); 
MS m/z 495 (M-l). Anal. Calc'd for C 2 4H2oClF 3 0 4 S: C, 58.0lj; H, 4.06; found: C, 
57.73; H, 4.06. 

10 

Example 62 

S ynthesis of f7-r4-f2.4-Dichloro-benzvloxvVben7 -vlsiilfanvn-indan-4-vloxYl- 
• 15 acetic acid (compound 62) 




62 



Step 1. Preparation of {7-[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4- 
20 yloxyj-acetic acid methyl ester (compound 62A) 




62A 
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The title compound was prepared in the manner analogous to Example IF using 12C 
and 4-chloromethyl-(2,4-dichloro-benzyloxy-benzene) prepared from 4- 
hydroxymethyl-phenol and l-chloromethyl-2,4-dichloro-benzene in the manner 
analagous to Examples 14A and 14B. MS m/z 503 (M+l). 

5 

Step 2. Preparation of {7-[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4- 
yloxyj-acetic acid (compound 62) 

The title compound was prepared in the manner analogous to Example 1 using 62A. 
10 mp 149-150 °C; IR (KBr) cm' 1 : 3089, 1734, 1512, 1473, 1295, 1234; 400 MHz ! H 
NMR (DMSO-de): 8 13.11 (br(s), 1H), 7.40-7.71 (m, 3H), 6.88-7.19 (m, 5H), 6.58 
(d, 1H. J = 8.5 Hz), 5.07 (s, 2H), 4.61 (s, 2H), 3.96 (s, 2H), 2.77 (t, 2H, t, J = 7.4 Hz). 
2.69 (t, 2H, J = 7.4 Hz), 1.91 (pentet, 2H); MS m/z 487 (M-l). Anal. Calc'd for 
C23H22CI2O4S: C, 61.35; H, 4.53; found: C, 60.95; H, 4.41. 

15 

Example 63 

Synthesis of |7-r4-f4-Triflnnromethvl-henzvloxv Vben2vlsul ! fanvn-indan-4- 
20 Y lnv Yl' acetic ac ' d (cornpound 63) 

O 



F 

63 




Step 1. Preparation of {7-[4-(4-Trinuoromethyl-benzyloxy)-benzylsulfanyl]- 
indan-4-yloxy}-acetic acid methyl ester (compound 63A) 
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63A 



10 



15 



The title compound was prepared in the manner analogous to Example IF using 14B 
and 12C. MS m/z 265 (M-237). 

Step 2. Preparation of {7-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]- 
indan-4-yIoxy}-acetic acid (compound 63) 

The title compound was prepared in the manner analogous to Example 1 using 63A. 
mp 145 °C; IR (KBr) cm' 1 : 2968, 1740, 1510, 1325, 1248, 1110; 400 MHz *H NMR 
(DMSO-rffc): 8 12.99 (br(s), 1H), 7.66-7.75 (m, 2H), 7.55-7.65 (m, 2H); 7.01-7.15 (m, 
3H) 6.83-6.90 (m, 2H), 6.56 (d, 1H, J = 8.5 Hz), 5.14 (s, 2H), 4.60 (s, 2H), 3.93 (s, 
2H), 2.74 (t, 2H» t, J = 7.6 Hz), 2.65 (t, 2H, J = 7.4 Hz), 1 .87 (pentet, 2H); MS m/z 
487 (M-l). Anal. Calc'd for C26H23F3O4S: C, 63.92; H, 4.75; found: C, 63.95; H, 
4.65. 



Synthesis of ( 5-Methvl-7-r4-(4-trifluoromettivl-benzvloxvVbenzvlsulfanvn- 
indan-4-vloxvl-acetic acid (compound 64) 



Example 64 




64 
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Step 1. Preparation of {5-Methyl-7-[4-(4-trifluoromethyl-benzyloxy)- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 64A) 




The title compound was prepared in the manner analogous to Example IF using 14B 
and (7-mercapto-5-methyl-indan-4-yloxy)-acetic acid methyl ester, which was 
prepared in a similar manner as described for Example 12C. MS m/z 265 (M-251). 

Step 2. Preparation of {5-Methyl-7-[4-(4-trinuoromethyl-benzyloxy)- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 64) 

The title compound was prepared in the manner analogous to Example 1 using 64A. 
mp 165-167 °C; IR (KBr) cm 1 : 3039, 1707, 1510, 1329. 1 163, 1 1 12; 400 MHz *H 
NMR (DMSO-de): 5 12.81 (br(s), 1H), 7.66-7.74 (m, 2H), 7.56-7.64 (m, 2H); 7.11- 
7.19 (m, 2H), 6.94 (s, 1H), 6.85-6.91 (m, 2H), 5.15 (s, 2H), 4.f0 (s, 2H), 3.99 (s, 2H), 
2.81 (t, 2H, J = 7.4 Hz), 2.59 (t, 2H J = 7.4 Hz), 2.13 (s, 3H), 'l .86 (pentet, 2H); MS 
m/z 501 (M-l). Anal. Calc'd for C27H25F3O4S: C, 64.53; H, 5.01; found: C, 64.33; H, 
4.82. 
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Example 65 

Synthesis of (7-r4-f4>Fluoromethvl>benzvIoxv)»benzvlsulfanvn>indan-4>vloxvt' 
5 acetic acid (compound 65) 




65 



Step 1. Preparation of {7-£4-(4-Fluoromethyl-benzyloxy)-benzylsulfanyl]-indan- 
10 4-yloxy}-acetic acid methyl ester (compound 65 A) 




65A 

15 The title compound was prepared in the manner analogous to Example IF using 12C 

and 4-chloromethyK(4-fluoro-benzyloxy-benzene), prepared from 4-hydroxymethyl- 
phenol and l-bromomethyl-4-fluoro-benzene in a manner analagous to Examples 
14Aandl4B. MS m/z 453 (M+l). 

20 Step 2. Preparation of |7-[4-(4-Fluoromethyl-benzyloxy)-benzylsuIfanyl]-indan- 
4-yloxy}-acetic acid (compound 65) 



The title compound was prepared in the manner analogous to Example 1 using 65A. 
mp 153-155 °C; IR (KBr) cm' 1 : 31 17, 3028, 1731, 1512, 147), 1231; 400 MHz 'H 

i 
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NMR (DMSO-rf 6 ): 5 12.94 (br(s), 1H), 7.39-7 .47 (m, 2H), 7.01-7.20 (m, 5H); 6.82- 
6.89 (m, 2H) 6.56 (d, 1H, J = 8.4 Hz), 4.99 (s, 2H), 4.61 (s, 2H), 3.94 (s, 2H) f 2.75 (t, 
2H, J = 7.5 Hz), 2.67 (t, 2H, J = 7.5 Hz), 1.89 (pentet, 2H); MS m/z 437 (M-l). Anal. 
Calc'd for C25H23FO4S: C, 68.48; H, 5.29; found: C, 68.24; H, 5.15. 

5 

Example 66 

Synthesis of (7-r4-f2.4-Dinuoro-benzvloxvVbenzvlsulfanvn-indan-4-vloxvl-acetic 
10 acid (compound 66) 




66 



Step 1. Preparation of {7-[4-(2,4-Difluoro-benzyloxy)-benzyIsulfanyl]-indan-4- 
1 5 yloxy }-acetic acid methyl ester (compound 66A) 




66A 

20 TTie title compound was prepared in the manner analogous to Example IF using 12C 

and 4-chloromethyl-(2,4-difluoro-benzyloxy-benzene) prepared from 4- 
hydroxymethyl-phenol and l-bromomethyl-2,4-difluoro-benzene in the manner 
analagous to Examples 14A and 14B. MS m/z 471 (M+l). 



WO 03/084916 PCT/IB03/01121 



-158- 

Step 2. Preparation of {7-[4-(2,4-Difluoro-benzyloxy)-benzylsulfanyl]-indan-4- 
yloxy }-acetic acid (compound 66) 

The title compound was prepared in the manner analogous to Example 1 using 66A. 
5 mp 158-160 °C; IR (KBr) cm' 1 : 3065, 3043, 1751, 1510, 1433, 1239; 400 MHz 'H 

NMR (DMSO-^): 5 12.94 (br(s), 1H), 7.51-7.61 (m, 1H), 7.21-7.30 (m, 1H); 7.01- 
7.16 (m, 4H) 6.83-6.92 (m, 2H), 6.57 (d, 1H, J = 8.5 Hz), 5.0l| (s, 2H), 4.61 (s, 2H), 
3.94 (s, 2H), 2.76 (t, 2H, J = 7.4 Hz), 2.68 (t, 2H, J = 7.4 Hz), 1 .90 (pentet, 2H); MS 
m/z455 (M-l). Anal. Calc'd for C25H22F2O4S: C, 65.78; H, 4.86; found: C, 65.58; H, 
10 4.83. 

Example 67 

15 Synthesis of f7-r4-f4-tert-Butvl-benzvloxv)-benzvlsulfanvn-indan»4-vloxy}-acetic 

acid (compound 67) 




67 



20 Step 1. Preparation of {7-[4-(4-tert-Butyl-benzyloxy)-benzylsulfanyl]-indan-4* 

yloxyj-acetic acid methyl ester (compound 67A) 
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O 




67A 

5 The title compound was prepared in the manner analogous to Example IF using 12C 

and 4-chloromethyl-(4-tert-butyl-benzyloxy-benzene) prepared from 4- 
hydroxymethyl-phenol and l-bromomethyl-4-tert-butyl-benzene in the manner 
analagous to Examples 14A and 14B. m/z 491 (M+l). 

10 Step 2. Preparation of {7-[4-(4-tert-Butyl-benzyloxy>-benzylsulfanyl]-indan-4- 

yloxy}-acetic acid (compound 67) 

The title compound was prepared in the manner analogous to Example 1 using 67A. 
mp 152-153 °C; IR (KBr) cm" 1 : 3134, 3032, 1745, 1708, 1473, 1228; 400 MHz ! H 
15 NMR (DMSO-</ 6 ): 5 12.94 (br(s), 1H), 7.25-7.39 (m, 4H), 7.01-7.14 (m, 3H) 6.80- 

6.89 (m, 2H), 6.57 (d, 1H, J = 8.5 Hz), 4.97 (s, 2H), 4.61 (s, 2H), 3.93 (s, 2H), 2.75 (t, 
2H, J = 7.5 Hz), 2.67 (t, 2H, J = 7.5 Hz), 1 .89 (pentet, 2H), 1 22 (s, 9H); MS m/z 475 
(M-l). Anal. Calc'd for C29H32O4S: C, 73.08; H, 6.77; found: C, 72.97; H, 6.84. 

20 

Example 68 

Synthesis of l7-r4-(4-Methoxv*ben2vloxv>-benzvlsulfanvn-indan»4-vloxv)»acetic 
acid (compound 68) 
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Step 1. Preparation of {7-[4-(4-Methoxy-benzy!oxy)-benzylsulfanyl]-indan-4- 
yloxy}-acetic acid methyl ester (compound 68A) 




68A 

The title compound was prepared in the manner analogous to Example IF using 12C 
and 4-chloromethyI-(4-methoxy-benzyloxy-benzene) prepared from 4- 
hydroxymethyl-phenol and l-bromomethyl-4-methoxy-benzenein the manner 
analagous to Examples 14A and 14B. MS m/z 465 (M+l). 

Step 2. Preparation of {7-[4-(4-Methoxy-benzyIoxy)-benzylsulfanyl]-indan-4- 
yloxy }-acetic acid (compound 68) 

The title compound was prepared in the manner analogous to Example 1 using 68A. 
mp 183-185 °C; JR (KBr) cm" 1 : 3015, 2588, 1742, 1716, 1514,11243; 400 MHz ! H 
NMR (DMSO-<f 6 ): 5 12-97 (br(s), 1H), 7.26-7.34 (m, 2H), 7.06-7.13 (m, 2H) 7.04 (d, 
1H, J = 8.5 Hz), 6.80-6.92 (m, 4H), 6.56 (d, 1H, J = 8.5 Hz), 4.92 (s, 2H), 4.60 (s, 
2H), 3.93 (s, 2H), 3.69 (s, 3H), 2.75 (t, 2H, J = 7.3 Hz), 2.67 (t, 2H, J = 7.3 Hz), 1.89 
(pentet, 2H); MS m/z 449 (M-l). Anal. Calc'd for C 2 6H 2 60 5 S: C, 69.31; H, 5.82; 
found: C, 69.00; H, 5.74. 
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Example 69 

S ynthesis of r7-(4-Benzvloxv>benzvlsulfanvlVi ndan«4-vloxvVacetic acid 
(rnmpound 69) 




Step 1. Preparation of [7-(4-Benzyloxy-benzylsulfanyl)-indan-4-yloxy]-acetic 
acid methyl ester (compound 69A) 




69A 

The title compound was prepared in the manner analogous to Example IF using 12C 
and l-benzyloxy-4-chloromethyl-benzene prepared from 4-hyd'roxymethyl-phenol 
and 4-bromomethyl-benzene in the manner analagous to Examples 14A and 14B. MS 
m/z435(M+l). 

Step 2. Preparation of [7-(4-Benzyloxy-benzylsulfanyl)-indan^t-yloxy]-acetic 
acid (compound 69) 



The title compound was prepared in the manner analogous to Example 1 using 69A. 
mp 145-147 °C; IR (KBr) cm' 1 : 3066, 2584, 1742, 151 1, 1234; 400 MHz 'H NMR 
(DMSO-40: 8 12.94 (br(s), 1H), 7.21-7.44 (m, 5H), 6.99-7.15 (m, 3H) 6.80-6.90 (m, 
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2H), 6.56 (d, 1H. J = 8.3 Hz). 5.01 (s, 2H), 4.61 (s, 2H), 3.93 j(s, 2H), 2.75 (t, 2H, J = 
7.3 Hz). 2.67 (t, 2H, J = 7.3 Hz), 1.89 (pentet. 2H); MS m/z 419 (M-l). Anal. Calc'd 
for C25H24O4S: C, 71.40; H, 5.75; found: C, 71.46; H, 5.75. 

5 

Example 70 

Synthesis of f7-r4-(4-Chloro-benzvloxv)-benzylsulfanvl1-indan-4-vloxv)-acetic 
acid (compound 70) 



10 




Step 1. Preparation of {7-[4-(4-ChIoro-benzyloxy)-benzylsulfanyl]-indan-4- 
yloxy}-acetic acid methyl ester (compound 70A) 

15 




70A 

The title compound was prepared in the manner analogous to Example IF using 12C 
20 and l-(4-chloro-benzyloxy)-4-chloromethyl benzene prepared from 1-bromomethyl- 
4-chloro-benzene and 4-hydroxymethyl-phenol in the manner analagous to Examples 
14A and 14B. MS m/z 469 (M+l). 
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Step 4. Preparation of {7-[4-(4-Chloro-benzyloxy)-ben2ylsulfanyl]-indan-4- 
yloxy}-acetic acid (compound 70) 

The title compound was prepared in the manner analogous to Example 1 using 70A. 
5 mp 170-172 °C; IR (KBr) cm' 1 : 3054, 25.77, 1731, 1710, 1471, 1234; 400 MHz *H 

NMR (DMSO-rf 6 ): 5 12.95 (br(s), 1H), 7.39 (s, 4H), 6.99-7.25 (m, 3H), 6.79-6.97 
(m, 2H), 6.56 (d, 1H, J = 8.4 Hz), 5.01 (s, 2H), 4.60 (s, 2H), 3.93 (s, 2H), 2.74 (t, 2H, 
J = 7.4 Hz), 2.66 (t, 2H, J = 7.4 Hz), 1.88 (pentet, 2H); MS m/z 453 (M-l). Anal. 
Calc'd for C25H23CIO4S: C, 66.00; H, 5.10; found: Q 65.95; H.14.97. 

10 

Example 71 

Synthesis of 1 7-M-( 2,5-Dichloro-benzvloxv)-benzvlsulfanvn-indan-4-vloxv}- 
15 acetic acid (compound 71) 




Step 1. Preparation of {7-[4-(2,5-Dich!oro-benzyloxy)-benzyIsuIfanyl]-indan-4- 
20 y]oxy}-acetic acid methyl ester (compound 71 A) 




71A 
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The title compound was prepared in the manner analogous to Example IF using 12C 
and i,4-Dichloro-2-(4-chloromethyl-phenoxymethyl)-benzene prepared from 1,4- 
dichloro-2-chloromethyl-benzene and 4-hydroxymethyl-phenol in the manner 
5 analagous to Examples 14A and 14B. MS m/z 265 (M-237). 

Step 2. Preparation of {7-[4-(2^-Dichloro-benzyloxy)-benzylsulfanyl)-indan-4- 
yloxy}-acetic acid (compound 71) 

1 0 The title compound was prepared in the manner analogous to Example 1 using 71 A. 
mp 158-160 °C; IR (KBr) cm 1 : 3070, 2573, 1747, 1716, 1236, 1 106; 400 MHz *H 
NMR (DMSO-d 6 ): 8 12.95 (br(s), 1H), 7.57-7.62 (m, 1H) 7.47-7.53 (m, 1H), 7.38- 
7.45 (m, 1H), 7.08-7.16 (m, 2H), 7.04 (d, 1H, J = 8.5 Hz), 6.85-6.92 (m, 2H), 6.56 (d, 
1H, J = 8.5 Hz), 5.06 (s, 2H), 4.61 (s, 2H), 3.94 (s, 2H), 2.75 (t, 2H, J = 7.3 Hz), 2.67 

15 (t, 2H, J = 7.3 Hz), 1.89 (pentet, 2H); MS m/z 487 (M-l). Anal. Calc'd for 
C25H22CI2O4S: C, 61.35; H, 4.53; found:' C, 61.24; H, 4.43. 

Example 72 

20 

Synthesis of {7-r4-f3.4-Dichloro-ben7 .vloxvVbenzvlsulfanvn-indan-4-vloxvl- 
acetic acid ("compound 72) 




25 
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Step 1. Preparation of {7-[4-(3,4-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4- 
yloxy }-acetic acid methyl ester (compound 72A) 




5 . . 72A 

The title compound was prepared in the manner analogous to Example IF using 12C 
and l f 2-Dichloro-4-(4-chloromethyl-phenoxymethyl)-benzene prepared from 1- 
bromomethyl-3,4-dichloro-benzene and 4-hydroxymethyl-phenol in the manner 
10 analagous to Examples 14A and 14B. MS m/z 503 (M+l). 

Step 2. Preparation of {7-[4-(3,4-Dichloro-benzyloxy)-benz^lsulfanyl]-indan-4- 
yloxy}-acetic acid (compound 72) 

15 The title compound was prepared in the manner analogous to Example 1 using 72A. 

mp 168 °C; IR (KBr) cm' 1 : 3084, 3039, 1744, 1708, 1244, 1226; 400 MHz l H NMR 
(DMSO-rf 6 ): 5 12.95 (br(s), 1H), 7.57-7.67 (m, 2H) 7.37 (dd, 1H, J = 8.3, 2.0 Hz), 
7.01-7.14 (m, 3H), 6.82-6.89 (m, 2H), 6.56 (d, 1H, J = 8.4 Hz), 5.04 (s, 2H), 4.61 (s, 
2H), 3.93 (s, 2H), 2.75 (t, 2H, J = 7.4 Hz), 2.66 (t, 2H, J = 7.4 Hz), 1 .88 (pentet, 2H); 

20 MS m/z 487 (M-l). Anal. Calc'd for C25H22CI2O4S: C, 61 35; H, 4.53; found: C, 

61.13; H, 4.38. 

Example 73 

Synthesis of (7>r4-(4-Chloro-3-trifluoromethvl>benzvloxv)-benzvlsulfanvn> 
25 indan-4-vloxv)-acetic acid (compound 73) 
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73- 



Step 1. Preparation of {7-[4-(4-Chloro-3-trifluoromethyl-benzyloxy)- 
benzylsulfanyl]-indan-4-yIoxy}-acetic acid methyl ester (compound 73A) 




73A 



The title compound was prepared in the manner analogous to Example IF using 12C 
and l-CMoro-4-(4^hloromemyl-phenoxymemyl>-2-trifluoromethyl-benzene prepared 
from l-bromomethyl-4-chloro-3-trifluoromethyl-benzene and 4-hydroxymethyl- 
phenol in the manner analagous to Examples 14A and 14B. MS m/z 299 (M-237). 

Step 2. Preparation of {7-[4-(4-Chloro-3-trinuoromethyl-ben2yloxy)- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 73) 

The title compound was prepared in the manner analogous to Example 1 using 73A. 
mp 151-152 °C; IR (KBr) cm' 1 : 3076, 3050, 1748, 1426, 1244, 1 109; 400 MHz 'H 
NMR (DMSO-^6): 5 12.94 (br(s). 1H), 7.87 (s, 1H), 7.68-7.72 (m, 2H) 7.00-7.15 (m, 
3H), 6.82-6.92 (m, 2H), 6.56 (d, 1H, J = 8.5 Hz), 5.12 (s, 2H), 4.61 (s, 2H), 3.94 (s, 
2H), 2.74 (t, 2H, J = 7.5 Hz), 2.66 (t,2H,J = 7.5 Hz), 1 .87 (pentet, 2H); MS m/z 521 
(M-l). Anal. Calc'd for C26H22CIF3O4S: C, 59.71; H, 4.24; found: C, 59.54; H, 4.11. 
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Example 74 



g Y "«hesisof /7-r4-(4-Fiuoro-3-trif|nnromethvl- hgii7vloxvVbenzvlsulfanvn-indan- 
4-Ylnxvl-acetic acid (compound 74) 




Step 1. Preparation of {7-[4-(4-FIuoro-3-trifluoromethyl-benzyloxy)- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 74A) 




The title compound was prepared in the manner analogous to example IF using 12C 
and 4-(4-Chloromethyl-phenoxymethyl)-l-fluoro-2-trifluoromethyl-benzene prepared 
from l-bromomethyl-4-fluoro-3-trifluoroinethyl-benzene and 4-hydroxymethyl- 
phenol in the manner analagous to Examples 14A and 14B. MS m/z 283 (M-237). 

Step 2. Preparation of {7-[4-(4-Fluoro-3-trifluoromethyl-benzyloxy)- 
benzy!sulfanyl]-indan-4-yIoxy}-acetic acid (compound 74) 

The title compound was prepared in the manner analogous to Example 1 using 74A. 
mpll6-li7°C; IR (KBr) cm"' : 3028, 1741,1704, 1511,1235,1110; 400 MHz l H 
NMR (DMSO-rfe): 6 12.96 (br(s), 1H), 7.74-7.85 (m, 2H) 7.45-7.54 (m, 1H), 7.08- 
7.15 (m, 2H), 7.04 (d, 1H, J = 8.5 Hz), 6.84-6.91 (m, 2H), 6.56 (d, 1H, J = 8.5 Hz), 
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5.09 (s, 2H), 4.61 (s, 2H), 3.94 (s, 2H), 2.75 (t, 2H, J = 7.5 Hz), 2.66 (t, 2H f J = 7.5 
Hz), 1 -88 (pentet, 2H); MS m/z 505 (M-l). Anal. Calc'd for C26H22F4O4S: C, 61.65; 
H, 4.38; found: C, 61 .50; H, 4.07. 



10 



Example 75 

Synthesis of l7-f4-f4-Trinuoromethoxv-benzvlo xvVbenzvlsulfanvn-indan-4> 
Yloxyj-acetic acid (compound 75) 




Step 1. Preparation of [7-(4-Acetoxy-benzyIsulfanyl)-indan-4.yloxy]-acetic acid 
methyl ester (compound 75A) 




The title compound was prepared in the manner analogous to Example 35A using 
acetic acid 4-chloromethyl-phenyl ester and 12C. MS m/z 387 (M+l). 

Step 2. Preparation of [7-(4-Hydroxy-benzylsulfanyl)-ind^n-4.yloxy].acetic acid 
(compound 75B) 
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75B 



The title compound was prepared in the manner analogous to Example 35B using 
5 75A. MS*i/z391(M-l). 

Step 3. Preparation of [7-(4-Hydroxy-benzylsulfanyl)-indan-4-yloxy]-acetic acid 



methyl ester (compound 75C) 




The title compound was prepared in the manner analogous to Example 35C using the 
product from Example 75B. MS m/z 237 (M-107). 

Step 4. Preparation of {7.[4-(4 : Trifluoromethoxy-benzyloxy)-benzylsulfanyl]. 
15 indan-4-yloxy}-acetic acid methyl ester (compound 75D) 




75D 



20 The title compound was prepared in the manner analogous to Example IF using 1 - 

bromomethyl-4-trifluoromethoxy-benzene and 75C. MS m/z 519 (M+l). 
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Step 5. Preparation of {7-[4-(4-Trifluoromethoxy-benzyloxy)-benzylsulfanyl]- 
indan-4-yloxy }-acetic acid (compound 75) 

The title compound was prepared in the manner analogous to Example 1 using 75D. 
5 mp 140-142 °C; JR (KBr) cm ': 3072, 3043, 1724, 151 1, 1226, 1 156; 400 MHz 'H 

NMR (DMSO-f/ 6 ): 8 12.95 (br(s), 1H), 7.47-7.57 (m, 2H), 7.29-7.39 (m, 2H), 7.00- 
7.16 (m, 3H), 6.81-6.91 (m, 2H), 6.56 (d, 1H, J = 8.5 Hz), 5.05 (s, 2H), 4.61 (s, 2H), 
3.94 (s, 2H), 2.75 (t, 2H, J = 7.4 Hz), 2.67 (t, 2H, J = 7.4 Hz), 1.88 (pentet, 2H) MS 
m/z 503 (M-l). Anal. Calc'd for C26H23F3O5S: C, 61.90; H, 4.60; found: C, 61.53; H, 
10 4.36. 

Example 76 

Synthesis of f7-f4-(4-FIuoro-2-trifluoromethvl-benzvloxv)-benzYlsulfanvn-indan- 
4-vloxvl-acetic acid (compound 76) 




Step 1. Preparation of {7-[4-(4-Huoro-2-trifluoromethyl-benzyloxy)- 
benzylsulfanyl)-indan-4-yloxy)-acetic acid methyl ester (compound 76A) 

20 




76A 



r 
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The title compound was prepared in the manner analogous to Example IF using 1- 
bromomethyl-4-fluoro-2-trifluoromethyl-benzene and the product prepared from 
Example 75C. MS m/z 283 

5 Step 2. Preparation of {7-[4-(4-Fluoro-2-trifluoromethyl-benzyloxy)- 

benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 76) 

The title compound was prepared in the manner analogous to Example 1 using 76A. 
mp 125-127 °C; IR (KBr) cm" 1 : 3132, 3032, 1742, 1708, 1244, 1 1 10; 400 MHz 'H 
10 NMR (DMSO-^): 8 12.95 (br(s), 1H), 7.71-7.81 (m, 1H), 7.65 (dd, 1H, J = 9.3, 2.6 

Hz), 7.51-7.61 (m. 1H), 7.01-7.19 (m, 3H), 6.81-6.91 (m, 2H), 6.57 (d, 1H, J = 8.5 
Hz), 5. 1 1 (s, 2H), 4.61 (s, 2H), 3.95 (s, 2H), 2.75 (t, 2H, J = 7.4 Hz), 2.66 (t, 2H, J = 
7.4 Hz), 1 .89 (pentet, 2H); MS m/z 502 (M-l). Anal. Calc'd for C26H22E4O4S: C, 
61.65; H, 4.38; found: C, 61.28; H, 4.12. 



15 



20 



Example 77 

Synthesis of (7-r4-(3^-Dichloro-benzvloxv1-benzvlsuIfanvn-indan-4-vloxvl- 
acetic acid (compound 77) 




77 



•25 



Step 1. Preparation of {7-[4-(3,5-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4- 
yloxy }-acetic acid methyl ester (compound 77A) 
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77A 



The product from Example 75C (0.42 g, 1 mmoles), (3,5-dichlorophenyl)-methanol 
5 (0.24 g, 1 .3 mmoles), triphenyl phosphine (0.38 g, 1 .5 mmoles), and 0.23 mL of 

diethyl azodicarboxylate (0.25 g, 1.5 mmoles) were dissolved in 9 mL of 
tetrahydrofuran. The reaction mixture was stirred at room temperature under nitrogen 
for 18 hrs. The reaction mixture was evaporated to give a residue, which was flash 
chromatographed (silica gel, 20% ethyl acetate in hexane) to afford the title 
10 compound in good purity. MS nt/z 265 

Step 2. Preparation of {7-[4-(3^-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4- 
y!oxy}-acetic acid (compound 77) 

15 The title compound was prepared in the manner analogous to Example 1 using 77A. 

mp 134-135 °C; IR (KBr) cm' 1 : 3070, 1747, 1708, 1572, 14321 1244; 400 MHz *H 
NMR (DMSOndg): 5 12.95 (br(s), 1H), 7.51-7.53 (m, 1H), 7.42-7.45 (m, 2H), 7.07- 
7.13 (m, 2H), 7.04 (d, 1H, J = 8.6 Hz), 6.83-6.90 (m, 2H), 6.56 (d, 1H, J = 8.6 Hz), 
5.05 (s, 2H), 4.61 (s, 2H), 3.93 (s, 2H), 2.75 (t, 2H, J = 7.5 Hz), 2.66 (t, 2H, 7.5 Hz), 

20 1 .88 (pentet, 2H); MS m/z 487 (M-l). Anal. Calc'd for C25H22CI2O4S: C, 61 .35; H, 

4.53; found: C, 61 .01 ; H, 436. 
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Example 78 

Synthesis of {7-r4-Methoxv-3-(4-trifluoromethvl-benzvloxvVbenzvlsulfanvn» 
5 indan-4-vloxv)-acetic acid (compound 78) 




78 



Step 1. Preparation of [4-Methoxy-3-(4-trifluoromethyl-benzyIoxy)-phenyI]- 
10 methanol (compound 78A) 




78A 

15 The title compound was prepared in the manner analogous to Example 14A using 1- 

bromomethyl-4-trifluoromethyl-benzene and 5-hydroxymethyl-2-methoxy-phenol. 
MS m/z 295 (M-OH). 

Step 2. Preparation of 4-Chloromethyl-l-methoxy-2-(4-trifluoromethyl- 
20 benzyloxy)-benzene (compound 78B) 
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78B_ 



The title compound was prepared in the manner analogous to Example 3B using 
5 78A. MS m/z 295 (M-Cl). 

Step 3. Preparation of {7-[4-Methoxy-3-(4-trifluoromethyi-benzyloxy)- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 78C) 



10 

78C 

The title compound was prepared in the manner analogous to Example IF using 78B 
andl2C. MS m/z 373 (M-l 59). 

15 

Step 4. Preparation of {7-[4-Methoxy-3-(4-trifluoromethyi-benzyloxy)- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 78) 

The title compound was prepared in the manner analogous to Example 1 using 78C. 
20 mp 150-151 °C; IR (KBr) cm' 1 : 3046, 1722, 1515, 1328, 1232, 1 106; 400 MHz *H 

NMR (DMSO-^e): 5 12.95 (br(s), 1H), 7.71 (d, 2H, J = 8.1 Hz). 7.58 (d, 2H, J = 8.1 
Hz), 7.03 (d, 1H, J = 8.5 Hz), 6.70-6.86 (m, 3H), 6.57 (d, 1H, J = 8.5 Hz), 5.01 (s. 
2H), 4.61 (s, 2H), 3.89 (s, 2H), 3.69 (s, 3H), 2.75 (t, 2H, J = 7.3 Hz), 2.62 (t, 2H, J = 
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7.3 Hz), 1.87 (pentet, 2H); MS m/z 517 (M-l). Anal. Calc'd for C27H25F3O5S: C, 
62.54; H, 4.86; found: C, 62.54; H, 4.71. 



Example 79 



10 



Synthesis of f7-r3-(4-Trifluoromethvl-benzvloxv')-benzvlsu)fanv11-indan-4- 
Ylnxyl-acetic acid (compound 79) 




79 



15 



Step 1. Preparation of [3-(4-trifluoromethyl-benzyloxy)-phenyl]-methanol 
(compound 79 A) 




79A 



20 



The tide compound was prepared in the manner analogous to Example 14A using 1- 
bromomethyl-4-trifluoromethyl-benzene and 3-hydroxymethyl-phenoI. MS m/z 265 
(M-OH). 



Step 2. Preparation of l-(4-trifluoromethyl-benzyloxy)-3-chloromethyl.benzene 
(Compound 79B) 
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79B 



10 



15 



The title compound was prepared in the manner analogous to Example 3B using 
79A. MSm^265(M-Cl). 

Step 3. Preparation of {7-[3-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]- 
indan-4-yloxy}-acetic acid methyl ester (compound 79C) 



The title compound was prepared in the manner analogous to Example IF using 79B 
andl2C. MS m/z 503 (M+l). 

Step 4. Preparation of {7-[3-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]- 
indan-4-yloxy}-acetic acid (compound 79) 

The title compound was prepared in the manner analogous to Example 1 using 79C. 
mp 145-146 °C; IR (KBr) cm ': 3076, 3028, 1705, 1318, 1232, 1 109; 400 MHz *H 
NMR (DMSO-d 6 ): 6 12.94 (br(s), 1H), 7,71 (d, 2H, J = 8.2 Hz), 7.59 (d, 2H, J = 8.0 
Hz), 7.10-7.19 (m, 1H), 7.05 (d, 1H, J = 8.5 Hz), 6.75-6.86 (nj, 4H), 6.58 (d, 1H, J = 
8.5 Hz), 5.08 (s, 2H), 4.61 (s, 2H), 3.95 (s, 2H), 2.75 (t, 2H, j|= 7.5 Hz), 2.64 (t, 2H, J 




WO 03/084916 PCT/E803/01121 



-177- 

= 7.5 Hz), 1 .88 (pentet, 2H); MS m/z 487 (M-l). Anal. Calc'd for C26H23F3O4S: C, 
63.92; H, 4.75; found: C, 63.78; H, 4.53. 



Example 80 

S Y "«hes«s of n-r3.f4-Chloro-3-triflnnromethvl-b enzvloxv>-benzvlsulfanvn 
inrian-4-vloxv)-acetic acid (compound 80) 




10 

Step 1. Preparation of [3-(4-ChJoro-3-trifluoromethyl-benzyloxy)-phenyl]- 
methanol (compound 80A) 




The title compound was prepared in the manner analogous to Example 14A using 4- 
bromomethyl-l-chloro-2-trifluoromethyl-benzene and 3-hydro'xymethyl-phenol. MS 

m/ Z 299(M-OH). 



Step 2. Preparation of l-Chloro-4-(3-chloromethyl-phenoxymethyl)-2- 
trifluoromethyl-benzene (compound 80B) • 



WO 03/084916 PCT/IB03/01121 



-178- 




80B 



The title compound was prepared in the manner analogous to Example 3B using 
5 80A. MS m/z 299 (M-Cl). 

Step 3. Preparation of {7-[3-(4-Chloro-3-trinuoromethyl-benzyloxy)- 
benzylsulfanyI]-indan-4-yloxy}-acetic acid methyl ester (compound 80C) 




80C 

The title compound was prepared in the manner analogous to Example IF using 80B 
andl2C. MS m/z 537 (M+l). 

1 5 Step 4. Preparation of {7-[3<4-CMoro-3-trifluoromethyl-benzyloxy)- 
benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 80) 

The title compound was prepared in the manner analogous to Example 1 using 80C. 
mp 121-122 °C; IR (KBr) cm" 1 : 3027, 2584, 1742, 1255, 1 129, 1 109; 400 MHz *H 
20 NMR (DMSO-dg): 5 12.95 (br(s), 1H), 7.87 (s, 1H), 7.64-7.75 (m, 2H), 7.09-7.19 

(m, 1H), 7.01-7.09 (m, 1H), 6.73-6.88 (m, 3H), 6.56 (d, 1H, J = 8.5 Hz), 5.06 (s, 2H), 
4.60 (s, 2H), 3.95 (s, 2H), 2.74 (t, 2H, J = 7.4 Hz), 2.63 (t, 2H, J = 7.4 Hz), 1 .87 
(pentet, 2H); MS m/z 523 (M+l). Anal. Calc'd for CmHmCIFsCXiS: C, 59.71 ; H, 
4.24; found: C, 59.45; H, 4.08. 



25 
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Example 81 



Synthesis of l7»r2-f4-Trifluoroniethvl-benzvloxvVbenzvlsulfanvl1>indan-4> 
vloxvl-acetic acid (compound 81) 




81 



Step 1. Preparation of [2-(4-Trifluoromethyl-benzyloxy)-phenyl]-inethanol 
1 0 (compound 81A) 




1 5 The title compound was prepared in the manner analogous to Example 14A using 1 - 

bromomethyl-4-trifluoromethyl-benzene and 2-hydroxymethyl-phenol. MS m/z 265 
(M-OH). 

i 
i 

Step 2. Preparation of l-(4-trifluoromethyl-benzyloxy)-2-cliloromethyl-benzene 
20 (compound 81B) 
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81B 



The title compound was prepared in the manner analogous to Example 3B using 
5 81A. MS m/z 265 (M-Cl). 

Step 3. Preparation of {7-[2-(4-Trifluoromethyl-benzyloxy>benzylsulfanyl]- 
indan-4-yloxy}-acetic acid methyl ester (compound 81C) 




81C 

The title compound was prepared in the manner analogous to Example IF using 81B 
and 12C. MS m/z 503 (M+l). 

15 

Step 4. Preparation of {7-[2-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]- 
indan-4-yloxy }-acetic acid (compound 81) 

The title compound was prepared in the manner analogous to Example 1 using 81C. 
20 mp 150-152 °C; IR (KBr) cm 1 : 3074, 3042, 1701, 1324, 1 124, 1099; 400 MHz *H 
NMR (DMSO-d 6 ): 5 7.58-7.75 (m, 2H), 6.92-7.20 (m, 4H), 6.80 (t, 1H, J = 7.5 Hz), 
6.51 (d, 1H, J = 8.5 Hz), 5.16 (s, 2H), 4.57 (s, 2H), 3.99 (s, 2H), 2.70 (t, 2H, J = 7.5 
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Hz), 2.62 (t, 2H, J = 7.5 Hz), 1.80 (pentet, 2H); MS m/z 487 (M-l). Anal. Calc'd for 
C26H23F3O4S: C, 63.92; H, 4.75; found: C, 63.54; H, 4.52. 

5 Example 82 

Synthesis of l7-r3,5-Dichloro-4-(4-trifluoromethvl-benzvloxv)-benzvlsulfonvn- 
indan-4-vloxv)-acetic add lithium salt (compound 82) 




Step 1. Preparation of [3,5-DichIoro-(4-trifluoromethyl-ben(zyloxy)-phenyI]- 
methanol (compound 82A) 



15 




82A 



The title compound was prepared in the manner analogous to Example 14A using 1- 
bromomethyl-4-trifluoromethyl-benzene and 2,6-dichloro-4-hydroxymethyl-phenol. 
20 MS m/z 191 (M-159). 

Step 2- Preparation of l 9 3*DichIoro-5-chloromethyl-2-(4-trifluoromethyl- 
benzyloxy)-benzene (compound 82B) 
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Cl 



82B 



The title compound was prepared in the manner analogous to Example 3B using 
5 82A. MS m/z 333 (M-Cl). 

Step 3. Preparation of {7-[3^-Dichloro-4-(4-trifluoromethyl-benzyloxy)- 
benzylsulfonyl]-indan-4-yloxy}-acetic acid methyl ester (compound 82C) 



The title compound was prepared in the manner analogous to Example IF using 82B 
andl2C. MS m/z 571 (M+l). 

15 

Step 4. Preparation of The Lithium Salt of {7-[3^-Dichloro-4-(4- 
triHuoromethyI-benzyloxy)-benzylsulfonyl]-indan-4-yloxy}-aceticacid 

(compound 82) 

20 The title compound, in unprotonated form, was prepared in the manner analogous to 
Example 1 using 82C. mp 235 °C dec; IR (KBr) cm" 1 : 3414, 1622, 1591, 1472, 
1326, 1265; 400 MHz 'H NMR (DMSO-<f 6 ): 8 7.66-7.77 (m, 4H), 7.26 (s, 2H). 6.99 
(d, 1H, J = 8.5 Hz), 6.45 (d, 1H, J = 8.5 Hz), 5.03 (s, 2H), 4.02 (s, 2H). 3.92 (s, 2H). 
2.73 (t, 2H, J = 7.3 Hz), 2.65 (t, 2H, J = 7.3 Hz), 1.88 (pentet, 2H); MS m/z 555 (M- 



10 




82C 
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1 ). Anal. Calc'd for C26H20CI2F3O4S: Li: 0.50 H 2 0: C, 54.56; H, 3.70; Li, 1 .21 ; H 2 0. 
1.57; found: C, 54.63; H f 3.68; Li, 1.46; H a O, 1.61. 



Example 83 



Synthesis of ( 8-f4-(4-Trifluorometh vl-benzvIoxv)-benzvIsulfanvl1-chroman-5- 
vloxvl-acetic acid (compound 83) 

o 




10 



83 



Step 1. Preparation of {8-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyI]- 
chroman-5-yloxy}-acetic acid methyl ester (compound 83A) 



15 




The title compound was prepared in the manner analogous to Example IF using (8- 
mercapto-chroman-5-yloxy)-acetic acid methyl ester and 14B. MS m/z 519 (M+l). 

20 

Step 2, Preparation of {8-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]- 
chroman-5-yloxy}-acetic acid (compound 83) 
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The title compound was prepared in the manner analogous to Example 1 using 83A. 
mp 143-144 °C; HPLC: area % = 96.02, r.t. = 3.770 min, y = 214 ran, mobile phase = 
acetonitrile/ water w/0.10%TFA; IR (KBr) cm* 1 : 3042, 2581, 1739, 1714, 1325, 
1 116; 400 MHz ! H NMR (DMSO-4,): 5 12.95 (br(s), 1H), 7.66-7.74 (m, 2H), 7.56- 
5 7.63 (m, 2H); 7.10-7.17 (m, 2H), 6.92 (d, 1H, J = 8.7 Hz), 6.83-6.89 (m, 2H), 6.26 (d, 
1H, J = 8.5 Hz), 5.13 (s, 2H), 4.58 (s, 2H), 4.08 (t, 2H, J = 4.8 Hz), 3.90 (s, 2H), 2.55 
(t, 2H, J = 6.5 Hz), 1.83 (pentet, 2H); MS m/z 503 (M-l). Anal. Calc'd for 
C26H23F3O5S: C, 61.90; H, 4.60; found: C, 61.41; H, 4.50. 

10 

Example 84 

Synth^is of f8-r3-(4-Trifluoromethvl-henzvloxvV benzvlsulfanvn-chroman-5- 
vIoYvUacetic ac id (compound 84^ 



o 



15 




Step 1. Preparation of {8-[3-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]- 
chroman-5-yloxy}-acetic acid methyl ester (compound 84A) 
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o 




The title compound was prepared in the manner analogous to 
mercapto-chroman-5-yloxy)-acetic acid methyl ester and 79B 




nple IF using (8- 
/?i/z519(M+l). 



10 



15 



Step 2. Preparation of {8-[3-(4-Trif1uoromethyl-benzyloxy)-benzylsulfanyl]- 
chroman-5-yloxy}-acetic acid (compound 84) 

The title compound was prepared in the manner analogous to Example 1 using 84A. 
mp 113-115 °C; HPLC: area % = 97.30, r.t. = 3.140 min, y = 214 nm, mobile phase = 
acetonitrile / water w/0.10%TFA; IR (KBr) cm* 1 : 2952, 2577 t 1742, 1582, 1323, 
1120; 400 MHz J H NMR (DMSO-A): 5 7.67-7.74 (m,2H), 7.56-7.63 (m,2H); 7.13 
(t, 1H, J = 7.8 Hz), 6.76-6.93 (m, 4H), 6.22 (d, 1H, J = 8.7 Hz), 5.08 (s, 2H), 4.45 (s, 
2H), 4.08 (t, 2H, J = 4.8 Hz), 3.91 (s, 2H), 2.54 (t, 2H, J = 6.6 Hz), 1.82 (pentet, 2H); 
MS m/z 505 (M+l). Anal. Calc'd for C26H23F3O5S: C, 61 .90; H, 4.60; found: C, 
61 .49; H, 4.44. 



Synthesis of f8-f4-(23-Dich]oro>benzvloxv)-benzvlsulfanvll-chroman-5-vloxvl- 
acetic acid (compound 85) 



Example 85 
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o 




85 



Step 1. Preparation of {8-[4-(2^-Dichloro-benzyloxy)-benzyIsulfanyI)-chromaii 
5 5-yloxy }-acetic acid methyl ester (compound 85A) 




85A 



10 The title compound was prepared in the manner analogous to Example IF using (8- 
mercapto-chroman-5-yloxy)-acetic acid methyl ester and l,4-D|chloro-2-(4- 
chloromethyl-phenoxymethyl)-benzene prepared in the manner, analagous to 
Example 71A. m/z519(M+l). 

15 Step 2. Preparation of {8-[4.(2,5-Dichloro-benzyloxy)-benzylsulfanyl]-chroman- 
5-yloxy}-acetic acid (compound 85) 

The title compound was prepared in the manner analogous to Example 1 using 85A. 
mp 98-100 °C; IR (KBr) cm 1 : 3038, 2854, 1729, 1508, 1240, 1124; 400 MHz ! H 
20 NMR (DMSO-rf 6 ): 5 12-95 (br(s), 1H), 7.57-7.62 (m, 1H), 739-7.53 (m, 2H); 7.12- 
7.20 (m, 2H), 6.84-6.96 (m, 3H), 6.26 (d, 1H, J = 8.6 Hz), 5.05 (s, 2H), 4.58 (s, 2H), 
4.09 (t, 2H, J = 4.9 Hz), 3.92 (s, 2H), 2.55 (t, 2H, J = 6.5 Hz), 1 .83 (pentet, 2H); MS 
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m/z 503 (M-l). Anal. Calc'd for CasH^CfeOsS: Q 59.41; H, 4.39; found: C, 59.20; 
H, 4.20. 



Example 86 



10 



Synthesis of f 8-r4-(5-Trifluoromethvl-Pvridine-2-vl)-benzYlsulfanvll-chroman-5- 
vloxvl-acetic acid (compound 86) 

o 




86 



15 



Step 1. {8-[4-(5-THfluoromethyl-pyridine-2-yI)-benzylsulfanyl]-chroman 
yloxy}-acetic acid methyl ester (compound 86A) 




86A 



20 



The title compound was prepared in the manner analogous to Example IF using (8- 
mercapto-chrornan-5-yloxy)-acetic acid methyl ester and 18B. MS m/z 490 (M+l). 

Step 2. {8-[4-(5-Trifluoromethyl-pyridine-2-yl)-beii2ylsulfanyl]-chroman-S- 
yloxy}-acetic acid (compound 86) 
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The title compound was prepared in the manner analogous to Example 1 using 86A. 
mp 178-179 °C; 1R (KBr) cm ': 3034, 2577, 1707, 1604, 1 332, 1 1 1 1; 400 MHz *H 
NMR (DMSO-4): 5 12.95 (br(s), 1H), 8.97 (s, 1H), 7.99-8.24 (m, 4H), 7.33-7.40 
(m, 2H), 6.95 (d, 2H, J = 8.5 Hz), 6.26 (d, 2H, J = 8.6 Hz), 4.57 (s, 2H), 4.1 1 (t, 2H, J 
= 4.9 Hz), 4.04 (s, 2H). 2.56 (t, 2H, J = 6.5 Hz), 1 .84 (pentet, 2H); MS m/z 476 
(M+l). Anal. Calc'd for C24H20F3NO4S: C, 60.63; H, 4.24; N, 2.95; found: C, 60.31; 
H, 4.24; N, 3.02. 



S ynthesis of f7-r5-f2-Chloro-DhenYn-isoxazol-3- vlmethvlsulfanYn-indan-4- 
Ylnwl-acetic acid (compound 87) 



Step 1. Preparation of {7-[5-(2-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]- 
indan-4-yloxy}-acetic acid methyl ester (compound 87 A) 



Example 87 




iH 



87 




87A 
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The tide compound was prepared in the manner analogous to Example IF using 
commercially available 3-chloromethyl-5-(2-chloro-phenyl)-isoxazole and 12C. MS 
m/z 430 (M+l). 

5 Step 2. Preparation of {7-[5-(2-Chloro-phenyl)-isoxazol-3-yImethylsulfanyl]- 

indan-4-yIoxy}-acetic acid (compound 87) 

The title compound was prepared in the manner analogous to Example 1 using 87A. 
mp 161-162 °C; IR (KBr) cm' 1 : 3177, 3065, 1706, 1475, 1432, 1233; 400 MHz *H 
10 NMR (DMSO-rf 6 ): 8 13.00 (bs, 1H), 7.78-7.85 (m, 1H), 7.58-7.64 (m, 1H), 7.42-7.53 

(m, 2H), 7.15 (d, 1H, J = 8.6 Hz), 6.84 (s, 1H), 6.60 ( d, 1H, J = 8.6 Hz), 4.62 (s, 2H), 
4.09 (s, 2H), 2.72-2.82 (m, 4H). 1 .91 (pentet, 2H); MS m/z 416 (M+l). Anal. Calc'd 
for C21H18CINO4S: C, 60.65; H, 4.36; N, 3.37; found: C, 60.56; H, 4.28; N, 3.16. 

15 

Example 88 

Synthesis of l7-r3-(2.6-Dichloro-Dhenvl)-5-methYl-isoxazol-4-vlmethvlsulfanvn- 
indan-4-yloxv)-acetic acid (compound 88) 




Step 1. Preparation of {7-[3-(2,6-Dichloro-phenyl)-5-methyMsoxazol-4- 
yImethylsulfanyl>indan-4-y]oxy}-acetic acid methyl ester (compound 88A) 

25 



♦ » 
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88A 



The title compound was prepared in the manner analogous to Example IF using 
5 commercially available 4-bromomethyl-3-(2,6-dichloro-phenyl)-5-methyl-isoxazole 
andl2C. MSm/*478(M+l). 

Step 2. Preparation of {7-[3-(2,6-DicWoro-phenyl)-5-methyI-isoxazol-4- 
ylmethylsulfanyl]-indan-4-yloxy}-acetic acid (compound 88) 

10 

The title compound was prepared in the manner analogous to Example 1 using 88A. 
mp 151-152 °C; IR (KBr) cm 1 : 3084, 1743, 1430, 1277, 1245, 1 106; 400 MHz ! H 
NMR (DMSO-</ 6 ): 8 12.97 (br(s), 1H), 7.47-7.70 (m, 3H), 6.90 (d, 1H, J = 8.5 Hz), 
6.52 (d, 1H, J = 8.5 Hz), 4.63 (s, 2H), 3.58 (s, 2H), 2.75 (t, 2H, J = 7.6 Hz), 2.65 (t, 
15 2H, J = 7.6 Hz), 2.07 (s, 3H), 1 .89 (pentet, 2H) MS m/z 464 (M+ 1 ). Anal. Calc'd for 

C22H,9a 2 N04S: C, 56.90; H, 4.12; N, 3.02; found: C, 56.51; H 3.96; N, 2.95. 



Example 89 

20 

Synthesis of (7-r3-f4-Trinuoromethvl-DhenYlVisoxazol-5-vlmethvlsulfanYn- 
indan-4-vloxvl-acetic acid (compound 89) 
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Step 1. Preparation of {7-[3-(4-Trifluoromethyl-phenylHsbxazol-5- 
5 ylmethylsuIfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 89A) 




89A 



10 The title compound was prepared in the manner analogous to Example IF using 42C 

andl2C. MS m/z 464 (M+l). 

Step 2. Preparation of {7-[3-(4-Trifluoromethyl-phenyl)-isoxazoI-5- 
ylmethylsulfanyl]-indan-4-yloxy}-acetic acid (compound 89) 

15 

The title compound was prepared in the manner analogous to Example 1 using 89A. 
mp 166-168 °C; HPLC: area % = 96.95, r.t. = 3.140 min, y = 214 nm, mobile phase = 
acetonitrile/ water w/0.10% TFA. IR (KBr) cm' 1 : 3140, 3085, 1742, 1322, 1255, 
1 109; 400 MHz ! H NMR (DMSO-rf 6 ): 5 12.96 (br(s), 1H), 7.99 (d, 2H, J = 8.3 Hz), 
20 7.81 (d, 2H, J = 8.3 Hz), 7.14 (d, 1H, J = 8.4 Hz), 6.81 (s, 1H), 6.61 ( d, 1H, J m 8.4 

Hz), 4.63 (s, 2H), 4.23 (s, 2H), 2.76 (t, 4H, J = 7.5 Hz), 1 .91 (pentet, 2H); MS m/z 



WO 03/084916 PCTYIB03/01121 



-192- 



450 (M+l). Anal. Calc'd for C22H18F3NO4S: C, 58.79; H, 4.04; N, 3.12; found: C, 
5838; H, 3.92; N, 2.95. 



Example 90 



Synthesis of (742-(4 / -Trifluoromethv]-biphenvl>4-vl)-€thvlsulfanvll indan-4- 
vloxvl-acetic acid (compound 90) 



10 




90 



Step 1. Preparation of {7-[2-(4 / -Trifluoromethyl-biphenyl-4-yl)-ethylsuIfanyl]- 
1 5 indan-4-yloxy }-acetic acid methyl ester (compound 90A) 




F 



90A 



20 



The title compound was prepared in the manner analogous to Example IF using 12C 
and 4-(2-bromo-ethyl)-4 / -trifluoromethyl-biphenyl (compound 22B). MS m/z 487 
(M+l). 
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Step 2. Preparation of {7-[2-(4'-Trifluoromethyl-biphenyl-4-yI)-ethylsulfanylJ- 
indan-4-yloxy}-acetic acid (compound 90) 

5 The title compound was prepared in the manner analogous to Example 1 using 90A. 

mp 170-172 °C; IR (thin film) cm" 1 : 1724, 1471, 1327, 1239, 1 175, 1 1 10; 400 MHz 
'H NMR (DMSO-4s) 5 12.96 (br s, 1H), 7.82 (d, 2H, J = 8.3 Hz), 7.74 (d, 2H, J = 8.3 
Hz), 7.61 (d, 2H, J = 83 Hz), 7.31 (d, 2H, J = 8.3 Hz), 7.12 (d, 2H, J = 8.5 Hz), 6.62 
(d, 1H, J = 8.5 Hz), 4.63 (s, 2H), 3.08 (t, 2H, J = 7.6 Hz), 2.80 (m, 6H), 1.96 (m, 2H); 
10 MS m/z 471 (M-l). Anal. Calc'd for C26H23F3Q3S: C, 66.09; H, 4.91; found: C, 

65.95; H, 4.63. 

Example 91 

Synthesis of f7-r2-(4 / -Trifluoromethvl-biphenvl-4-vl)-ethvn-indan-4-vloxvl- 
15 acetic acid (compound 91) 




91 

20 

Step 1. Preparation of (Indan-4-yloxy)-acetic acid methyl ester (compound 91A) 
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Compound 91A was prepared from jndan-4-ol and bromo-acetic acid methyl ester in 
5 the manner analogous to Example 1C. 400 MHz l H NMR (DMSO-</ 6 ) $ 7.00 (t, 1H, 

J = 7.8 Hz), 6.79 (d, 1H, J = 7.3 Hz), 6.56 (d, 1H, J = 8.1 Hz), 4.74 (s, 2H), 3.63 (s, 
3H), 2.77 (m, 4H), 1.95 (m, 2H). 

Step 2. Preparation of (4'-TrifluoroniethyI-biphenyl-4-yl)-acetic acid (compound 
10 91B) 



F 




91B 

1 5 A mixture of (4-bromo-phenyl)-acetic acid ( 1 0.2 g, 47.4 mmol), 4- 

trifluoromethylphenylboronic acid (10.0 g, 52.7 mmol), and 50% water-wet 5% 
palladium on charcoal catalyst (4.6 g) in 50 ml of water and 8.0 ml of 2-propanol was 
treated dropwise over 30 minutes with a solution of sodium carbonate (6.8 g, 64.2 
mmol) in 1 8 ml of water. The mixture was heated at 65-70°C for 3 h, then cooled to 

20 40°C and treated with 13.0 ml of a solution of 2-propanol/water/2.0 N aqueous 

sodium hydroxide solution (70/15/1). The reaction mixture was filtered through a bed 
of Celite filter-aid, and the filter cake was washed 5x with the above 2- 
propanol/water/2.0 N aqueous sodium hydroxide solution. The combined filtrates 
were diluted with 125 ml of water, and the solution was digested on the steam bath 

25 with charcoal and filtered. The filtrate was diluted with an additional 150 ml of water 
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and made strongly acidic by the addition of 4.0 N hydrochloriq acid. The precipitated 
product was filtered and suspended in 350 ml of water plus 50' ml of methanol. The 
new mixture was stirred for several hours and filtered again. The crude product was 
recrystallized from aqueous acetonitrile. A sample recrystallized a second time from 
5 aqueous acetonitrile had mp 1 58- 1 60°C; MS m/z 280 (M). 

Step 3. Preparation of (4 Vrrinuoromethvl-biphenvl-4-vl)-acetvl chloride 
(compound 91 C) 

10 




91C 

15 

A suspension 91B (2.0 g, 7.1 mmol) and 5 drops of N, N-dimethylformamide in 30 ml 
of dichloromethane was cooled in ice and treated dropwise with a solution of oxalyl 
chloride (0.70 ml, 1 .0 g f 8.0 mmol) in 10 ml of dichloromethane. The jce bath was 
20 removed, and the mixture was stirred at room temperature for 3 h. The solution was 
filtered, and the filtrate was evaporated. The residue quickly crystallized to yield the 
acid chloride intermediate, which was used immediately in the next step; 

25 



Step 4. Preparation of {7-[2-(4 / -Trifluoromethyl-biphenyl-4-yl)-acetyl]-indan-4- 
yloxy}-acetic acid methyl ester (compound 91D) 
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91D 



A solution of 91C (2.1 g, 7.0 mmol) in 25 ml of 1 f 2-dichloro-ethane was cooled in ice 
5 and treated with anhydrous ferric chloride (1.2 g, 7.4 mmol). The mixture was 

stirred, and a solution of 91 A (1.5 g, 7.3 mmol) in 10 ml of 1 ,2-dichloro-ethane was 
added dropwise. The mixture was stirred at room temperature for 18 h. The reaction 
mixture was added to 300 g of ice and of brine and extracted with ethyl acetate 
(4x100 ml). The combined extracts were washed with 5% aqueous sodium 
10 bicarbonate solution (4x250 ml) and brine (1x250 ml), then dried over anhydrous 

sodium sulfate and concentrated. The crude product was purified by normal phase 
chromatography. A sample recrystallized from ethyl acetate/hexane had mp 141-143 
°C; MSm/z467(M-l). 

1 5 Step 5. Preparation of {7-[2-(4'-Trifluoromethyl -biphenyI-4-yl)-ethyl]-indan-4- 

yloxy}-acetic acid methyl ester (compound 91E) 




91E 
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A solution of 91D (1.0 g, 2.1 mmol) in 10.0 ml of trifluoroacetic acid was treated 
dropwise with triethylsilane (1.5 ml, 1.1 g, 9.4 mmol). The mixture was stirred at 
room temperature for 3 h and then added to 200 g of ice and water. The precipitated 
solid was extracted out with ethyl acetate (4x100 ml). The combined extracts were 
5 washed with brine (1x250 ml), 5% aqueous sodium bicarbonate solution (4x250 ml), 

and brine again, then dried over anhydrous sodium sulfate and concentrated. The 
crude product was purified by normal phase chromatography. 400 MHz ! H NMR 
(DMSO-40 5 7.82 (d, 2H, J = 8.3 Hz), 7.75 (d, 2H, J = 8.3 Hz), 7.61 (d, 2H, J = 8.3 
Hz), 7.30 (d, 2H, J = 8.3 Hz), 6.90 (d, 1H, J = 8.3 Hz), 6.53 (d, 1H, J = 8.3 Hz), 4.71 
10 (s, 2H), 3.63 (s, 2H), 2.77 (m, 8H), 1 .94 (m, 2H). 



Step 6. Preparation of {7-[2-(4 / -Trifluoromethyl-biphenyl-4-yl)-ethyI]-indan-4- 
yloxy }-acetic acid (compound 91) 

1 5 The title compound was prepared in the manner analogous to Example 1 using 91E. 

*mp 188-190 °C;IR (thin film) cm" 1 : 1745, 1322, 1252, 1170, 1112, 1071;400MHz 
] H NMR (DMSCW 6 ) 8 12.89 (br s, 1H), 7.83 (d, 2H, J = 8.1 Hz), 7.74 (d, 2H, J = 8.5 
Hz), 7.61 (d, 2H, J = 8.1 Hz), 7.30 (d, 2H, J = 8.3 Hz), 6.90 (d, 1H, J = 8.3 Hz), 6.51 
(d, 1H, J = 8.3 Hz), 4.58 (s, 2H), 2.75(m, 8H), 2.45 (m, 2H); MS m/z 439 (M-l). 

20 Anal. Calc'd for C26H23F3O3: C, 70.90; H, 5.26; found: C, 70.92; H, 5.01 . 

Example 92 



Synthesis of f5-Methvl-7-»r4-(5*trifluoromethvl-pvridin-2-vl)-benzvlsulfanvn>2. 
25 3-dihvdro-benzoftiran-4-vloxvl-acetic acid (compound 92) 
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92 



5 

Step 1. Preparation of {5-Methyl-7-[4-(5-trifluoromethyl-pyridin-2-yl)- 
benzylsulfanyl]-2, 3-dihydro-benzofuran-4-yloxy}-acetic acid methyl ester 
(compound 92A) 




92A 



The title compound was prepared in die manner analogous to Example IF using 18B 
and 7-mercapto-5-methy-2, 3-dihydro-benzofuran-4-yloxy)-acetic acid methyl ester 
1 5 (prepared in a similar manner as described for Example 1 2C). mp 94-95 °C; MS m/z 

490 (M+l). 

Step 2. Preparation of (5-Methyl-7-[4-(5-trlfluoromethyl-pyridin-2-yl)- 
benzylsulfanyI]-2, 3-dihydro-benzofuran-4-yloxy)-acetic acid (compound 92) 

20 

The title compound was prepared in the manner analogous to Example 1 using 92A. 
mp 155-157 °C; IR (thin film) cm 1 : 1732, 1587, 1416, 1331, 121 1, 1129; 400 MHz 
'H NMR (DMSO-de) 5 12.89 (br s, 1H), 8.97 (m, 1H), 8.21 (dd, 1H, J = 2.0, 8.5 Hz), 
8.12 (d, 1H, J = 8.3 Hz), 8.02 (d, 2H, J = 8.3 Hz), 7.34 (d, 2H J = 8.5 Hz), 6.83 (s, 
25 1H), 4.56 (s, 2H), 4.48 (t, 2H, J = 8.7 Hz), 4.08 (s, 2H), 3.24 (t, 2H, J = 8.7 Hz), 2.02 
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(s, 3H); MS m/z 474 (M-l). Anal. Calc'd forC 2 4H2oF 3 N04S: C, 60.63; H, 4.24; N, 
2.95; found: C, 60.54; H, 4.19; N, 2.94. 



Example 93 



Synthesis of r8-(4 / -TrinuoromethvI-biDhenvl-4-vlmethvlsulfanvl>-chroman-5- 
vloxvl-acetic acid (compound 93) 



93 



Step 1. Preparation of [8-(4 , -TrifluoromethyI-biphenyl-4-ylmethylsuIfanyl)- 
1 5 chroman-5-yloxy]-acetic acid methyl ester (compound 93 A) 




93A 



20 The title compound was prepared in the manner analogous to Example IF using 18B 

and (8-mercapto-chroman-5-yloxy)-acetic acid methyl ester, mp 122-124°C; MS 
/h/*489(M+1). 

Step 2. Preparation of [8-(4 / -Trifluoromethyl-biphenyl-4-ylmethylsulfanyl)- 
25 chroman-5-yloxy]-acetic acid (compound 93) 
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The title compound was prepared in the manner analogous to Example 1 using 93A. 
mp 170-172 °C; IR (thin film) cm" 1 : 1717, 1584, 1473, 1330, 1231, 1118; 400 MHz 
'H NMR (DMSO-d 6 ) 6 12.94 (br s, 1H), 7.82_(d, 2H, J = 8.1 Hz), 7.74 (d, 2H, J = 8.5 
5 Hz), 7.60 (d, 2H, J = 8.3 Hz), 7.34 (d, 2H, J = 8.3 Hz), 6.96 (d, 2H, J = 8.8 Hz), 6.28 

(d, 2H, J = 8.8 Hz), 4.58 (s, 2H), 4.1 1 (t, 2H, J = 5.0 Hz), 4.03 (s, 2H), 2.56 (t, 2H, J = 
6.5 Hz), 1.84 (m, 2H); MS m/z 473 (M-l). Anal. Calc'd for Czsftil^S: C, 63.28; 
H, 4.46; found: C, 63.28; H, 4.26. 

10 Example 94 

Synthesis of f8-r5-f4-Trinuoromethvl-phenvn-isoxazol.3-vlmethvlsulfanYn- 
chroman-5-vloxvl-acetic add (compound 94) 



Step 1. Preparation of {8-[5-(4-Trifluoromethyl-phenyl)-isoxazol-3- 
ylmethylsulfanyl]-chroman-5-yloxy}-acetic acid methyl ester (compound 94A) 



15 




94 
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94A 



The title compound was prepared in the manner analogous to Example IF using 42C 
and (8-mercapto-chroman-5-yloxy>acetic acid methyl ester, mp 1 12-1 13 °C; MS 
5 m/z480(M+l). 

Step 2. Preparation of {8-[5^4-TrifluoromethyI-phenyl)-iso*azol-3- 
ylmethyIsulfanyl]-chroman-5-yloxy}-acetic acid (compound 94) 

1 0 The title compound was prepared in the manner analogous to Example 1 using 94A. 

The crude product was recrystallized from ethyl acetate/hexane to yield the final 
product, mp 171-173 °C; IR (thin film) cm" 1 : 1722, 1432, 1322, 1232, 1 103, 1065; 
400 MHz ! H NMR (DMSO-rf 6 ) 8 12.94 (br s, 1H), 8.01 (d, 2H, J = 8.1 Hz), 7.84 (d, 
2H, J = 8.3 Hz), 7.09 (s, 1H), 7.03 (d, 1H, J = 8.5 Hz), 6.29 (d, 1H, J m 8.5 Hz), 4.59 

15 (s, 2H), 4.08 (t, 2H, J = 5.0 Hz), 4.04 (s, 2H), 2.55 (t, 2H, J = 6.5 Hz), 1.83 (m, 2H); 

MS m/z 464 (M-l). Anal. Calc'd forC^H^FsNOsS: C, 56.77; H, 3.90; N, 3.01; 
found: C, 56.80; H, 3.58; N, 3.07. 

Example 95 

20 

Synthesis of f 8-r5-(4-Chloro-phenvl Visoxazol-3-vImeth vlsulf a mil-chroma n-5- 
vloxvl-acetic acid (compound 95) 
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5 Step 1. Preparation of {8-[5-(4-Chloro-phenyI)-isoxazol-3-ylmethyIsulfanyI]- 

chroman-5-yloxy}-acetic acid methyl ester (compound 95A) 




1 0 The title compound was prepared in the manner analogous to Example IF using 3- 
chloromethyl-5-(4-chloro-phenyl>isoxazole and (8-mercapto-chroman-5-yloxy)- 
acetic acid methyl ester, mp 131-133 °C; MS m/z 446 (M+l). 

Step 2. Preparation of {8-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]- 
15 chroman-5*yloxy}-acetic acid (compound 95) 
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The title compound was prepared in the manner analogous to Example 1 using 95A. 
mp 181-183 °C; IR (thin film) cm' 1 : 1723, 1612, 1479, 1428, 1231, 1 134; 400 MHz 
*H NMR (DMSO-</ 6 ) 5 12.95 (br s, 1H), 7.82 (m, 2H), 7.54 (ni, 2H), 7.02 (d, 1H, J = 
8.8 Hz), 6.94 (s, 1H), 6.29 (d, 1H, J = 8.5 Hz), 4.59 (s, 2H), 4.08 (t, 2H, J = 5.0 Hz), 
4.01 (s, 2H), 2.55 (t, 2H, J = 6.6 Hz), 1.83 (m, 2H); MS m/z 430 (M-l). 
Anal. Calc'd forC 2 iHi 8 ClN0 5 S: C, 58.40; H, 4.20; N, 3.24; found: C, 58.30; H, 3.91; 
N, 3.28. 

Example 96 

Synthesis of {4-r5-(4-Chloro-phenvl)-isoxazoK3-vlmethYlsulfanvn»2»methvl> 
phenoxvl-acetic acid (compound 96) 




Step 1. Preparation of {4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsuIfanyl]-2- 
methyl-phenoxy}-acetic acid methyl ester (compound 96A) 
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96A 



The title compound was prepared in the manner analogous to Example IF using 3- 
chloromethyl-5-(4-chloio-phenyl)-isoxazole and 2C. mp 79-80 °C; MS m/z 404 
5 (M+l). 

Step 2. Preparation of {4-[5-(4-ChJoro-phenyl)-isoxazol-3-ylmethylsuIfanyl]-2- 
methyl-phenoxyj-acetic acid (compound 96) 

10 The title compound was prepared in the manner analogous to Example 1 using 96A. 
mp 152-153 °C; IR(thin film) cm 1 : 1724, 1495, 1433, 1309, 1225, 1196; 400 MHz 
'H NMR (DMSO-de) 5 12.96 (br s, 1H), 7.82 (m, 2H), 7.54 (m, 2H>, 7.19 (d. 1H, J = 
1 .5 Hz), 7.12 (dd, 1H, J = 2.1, 8.4 Hz), 6.97 (s, 1H), 6.72 (d, 1H, J = 8.5 Hz), 4.63 (s, 
2H), 4.1 1 (s, 2H), 2.09 (s, 3H); MS m/z 388 (M-l). 

15 Anal. Calc'd forCi 9 Hi6ClN0 4 S: C, 58.54; H, 4.14; N, 3.59; found: C, 58.53; H, 4.08; 
N, 3.50. 

Example 97 



20 



Synthesis of f7-r5-(4-Chloro-phenvlVisoxazol-3-vlmethvlsulfanvri-indan-4- 
vloxvl-acetic acid (compound 97) 
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Step 1. Preparation of {7-[5-(4-ChIoro-phenyl)-isoxazoI-3-ylmethylsulfanyl]- 
5 indan-4-y!oxy}-acetic acid methyl ester (compound 97 A) 




a 97A 

The title compound was prepared in the manner analogous to Example IF using 3- 
1 0 chloromethyl-5-(4-chloro-phenyl)-isoxazole and 12C. mp 1 12-1 14 °C; MS m/z 430 

(M+l). 

Step 2. Preparation of {7-[5-(4-ChIoro-phenyl)-isoxazoI-3-ylmethylsulfanyl]- 
indan-4-yIoxy}-acetic acid (compound 97) . 

15 

The title compound was prepared in the manner analogous to Example 1 using 97A. 
mp 157-159 °C; IR (thin film) cnf J : 1731, 1612, 1465, 1433, 1231, 1 1 10; 400 MHz 
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'H NMR (DMSO-4;) 8 7.81 (m, 2H), 7.54 (m, 2H), 7.10 (d, 1H, J = 8.3 Hz), 6.95 (s, 
1H), 6.59 (d, 1H, J = 8.5 Hz), 4.62 (s, 2H), 4.06 (s, 2H), 2.77 (m, 4H), 1.92 (m, 2H); 
MS m/z 414 (M-l). Anal. Calc'd for C 2 iH, 8 ClN0 4 S: C, 60.65;|h, 4.36; N, 3.37; 
found: C, 60.62; H, 4.10; N, 3.31. 

5 

Example 98 

Synthesis of l7-r3-(4-Chloro-phenvl)-isoxazol-5-vlmethvlsulfanvn-indan-4- 
vloxvl-acetic acid (compound 98) 

10 




Step 1. Preparation of {7-[3-(4-Chloro-phenyl)-isoxazol-5-ylmethylsulfanyI]- 
15 indan-4-yloxy}-acetic acid methyl ester (compound 98A) 




WO 03/084916 



PCT/IB03/01121 



-207- 



The title compound was prepared in the manner analogous to Example IF using 5- 
chloromethyl-3-(4-chloro-phenyl>isoxazole and 12C. mp 92-94 °C; MS m/z 430 
(M+l). 

5 

Step 2. Preparation of {7-[3-(4-Chloro-phenyl)-isoxazol-S-ybnethylsulfanyl]- 
indan-4-yloxy}-acetic acid 

The title compound was prepared in the manner analogous to Example 1 using 98A. 
10 mp 158-160 °C; IR (thin film) cm 1 : 1741, 1574, 1476, 1429, 1252, 1 1 10; 400 MHz 

>H NMR (DMSO-de) 8 7.78 (m, 2H), 7.51 (m, 2H), 7.13 (d, 1H, J = 8.6 Hz), 6.72 (s, 
1H), 6.60 (d, 1H, J = 8.5 Hz), 4.62 (s, 2H), 4.20 (s, 2H), 2.76 (in, 4H), 1.91 (m, 2H); 
MS m/z 414 (M-l). Anal. Calc'd for C 2 iHi 8 ClN0 4 S: C, 60.65; H, 4.36; N, 337; 
found: C, 60.55; H, 4.17; N, 3.34. 

15 

Example 99 

S ynthesis of f5-Chloro-2-methvl-4-r5-f4 -trinuoromethvl-DhenvlVisoxazol-3. 
ylmethvlsulfanvn-phenoxvl-acetic acid (compound 99) 
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Step 1. Preparation of {5-Chloro-2-methyl-4-[5-(4-trifluoromethyl-phenyl)- 
isoxazol-3-ylmethyIsulfanyl]-phenoxy}-acetic acid methyl ester (compound 99A) 




99A 

5 

The title compound was prepared in the manner analogous to Example IF using 3- 
chloromethyl-5-(4-chloro-phenyl)-isoxazole and 20C. mp 120-121 °C; MS m/z 472 
(M+l). 

1 0 Step 2. Preparation of {5-Chloro-2-methyl-4-[5-(4-trifluoromethyl-phenyl)- 
isoxazol-3-ylmethylsulfanyI]-phenoxy}-acetic acid (compound 99) 

The title compound was prepared in the manner analogous to Example 1 using 99A. 
mp 180-1 82 °C; IR (thin film) cm* 1 : 1743, 1484, 1325, 1236, 1 165, 1 1 1 1 ; 400 MHz 
15 'H NMR (DMSO-di) 5 13.03 (br s, 1H), 8.03 (d, 2H, J = 8. 1 Hz), 7.84 (d, 2H, J = 8.3 
Hz), 7.33 (s. 1H), 7.14 (s, 1H), 6.96 (s, 1H), 4.71 (s, 2H), 4.23 (s, 2H), 2.07 (s, 3H); 
MS m/z 456 (M-l). Anal. Calc'd for C20H15CIF3NO4S: C, 52.47; H, 3.30; N, 3.06; 
found: C 52.39; H, 3.02; N, 2.86. 
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Example 100 



10 



15 



Synthesis of 2-f2»butvN4-a4-r4- 

(triflMoromethYDphenvnDhenvnmethYlthio^phenoxYlacetic acid (compound 100) 



Step 1. Preparation of 2-((lE)buta-l,3-dienyl)-l-methoxybenzene (compound 
100A) 



Methyltriphenylphosphonium bromide (42.9 g, 0.12 mol) was suspended in 400 ml of 
anhydrous THF under nitrogen and cooled to - 78 °C. Sodium hydride (60% in 
mineral oil, 6.0 g, 0.15 mol) was added portion wise. The reaction mixture was 
allowed to warm up slowly to room temperature and stirred at the same temperature 
for 1 h, then 2-methoxycinnamaldehyde (16.2 g, 0.10 mol) in 200 ml of THF was 
added dropwise at room temperature, and stirred at the same temperature for 3 h. 
Water (200 ml) and diethyl ether (800 ml) were added. The organic layer was 
separated, dried over sodium sulfate, concentrated, and purified using normal phase 



chromatography to afford the title product. 400 MHz X H NMR (CDC1 3 ) 5 7.48-6.56 
(m, 7H), 5.32 (d, 1H), 5.16 (d, 1H), 3.84 (s, 3H). 




100 




WO 03/084916 PCT/IB03/01121 



-210- 

Step 2. Preparation of 2-butyl-l-methoxybenzene (compound 100B) 

6 — 

100B 

5 A mixture of the product from example 100A (12.8 g, 0.08 mol) and 

palladium/carbon (10%, 50% water, 12 g) in 400 ml of ethyl acetate was 
hydrogenated at 50 psi, at room temperature overnight, then filtered through Celite®, 
and concentrated to give 100B. 400 MHz 'H NMR (CDC1 3 ) 6 7^ 16 (m, 2H), 6.85 (m, 
2H), 3.81 (s. 3H), 2.61 (m, 2H), 1.57 (m, 2H), 1.38 (m, 2H), 0.92 (t, 3H). 

10 

Step 3. Preparation of 2-butylphenoI (compound 100C) 



OH 




100c 

15 

To a stirred solution of the product from example 100B (13.1 g, 0.08 mol) in 400 ml 
of dichloromethane at - 78 °C was added dropwise a solution of boron tribromide 
(1 00.2 g, 0.4 mol) in 200 ml of dichloromethane. After the completion of addition of 
boron tribromide, the reaction mixture was maintained at - 78 °C for 1 h, then 

20 allowed to reach room temperature and stirred at the same temperature overnight 
The mixture was cooled to 0 °C, and carefully quenched with 1 00 ml of water. The 
mixture was extracted with ethyl acetate, washed with brine, dried over sodium 
sulfate, and concentrated to give 100C. 400 MHz 'H NMR (CDC1 3 ) 5 7.10 (m, 2H), 
6.86 (m, 1H), 6.78 (d, 1H), 4.61 (brs, 1H), 2.61 (m, 2H), 1.60 (m, 2H), 1.40 (m. 2H), 

25 0.96 (t, 3H). 
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Step 4. Preparation of (3-butyl-4-hydroxyphenyl)thiocarbonitrfle (compound 
100D) 

OH 

SCN 

5 

100D 

The title compound was prepared in the manner analogous to Example IB with the 
product from example 100C (2.38 g, 0.016 mol), sodium thiocyanate (5.14 g, 0.063 
1 0 mol), sodium bromide (1 .63 g, 0.01 6 mol), and bromine (2.8 g, 0.017 mol) in 

methanol. 400 MHz ! H NMR (CDC1 3 ) 8 7.30 (m, 2H), 6.81 (d, 1H), 5.49 (brs, 1H), 
2.60 (m, 2H), 1.59 (m, 2H), 1.38 (m, 2H), 0.95 (t, 3H). 

Step 5. Preparation of methyl 2-(2-butyl-4-cyanothiophenoxy)acetate 
15 (compound 100E) 

a — 

SCN 

100E 

20 

The title compound was prepared in the manner analogous to Example 1C with the 
product from example 100D (2.80 g, 0.014 mol), methyl bromoacetate (2.28 g, 0.015 
mol), and cesium carbonate (6.60 g, 0.020 mol) in 100 ml of acetonitrile. 400 MHz 
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J H NMR (CDCb) 8 7.38 (m, 2H), 6.72 (d, 1H), 4.66 (s, 2H), 3j80 (s, 3H), 2.67 (m, 
2H), 1.57 (m, 2H), 1.38 (m, 2H), 0.98 (t, 3H). 

Step 6. Preparation of methyl 2-(2-butyI-4-sulfanylphenoxy)acetate (compound 
5 100F) 

SH 

100 F 

10 

The title compound was prepared in the manner analogous to Example ID with the 
product from example 100E (2.79 g, 10.0 mmol), dithiothreitol (3.08 g, 20.0 mmol), 
and 0.2 M potassium dihydrogenphosphate (15 ml) in 60 ml of methanol. 400 MHz 
'H NMR (CDCI3) 5 7.1 1 (m, 2H), 6.60 (d ( 1H), 4.61 (s, 2H), 3.81 (s f 3H), 3.36 (s, 
15 1H), 2.63 (m, 2H), 1.57 (m, 2H), 1.38 (m, 2H), 0.98 (t, 3H). 

Step 7. Preparation of methyl 2-[2-butyl-4-({4-[4- 

(trifluoromethyl)phenyl]phenyl}methylthio)phenoxy]acetate (compound 100G) 

o 





100G 
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The title compound was prepared in the manner analogous to Example IF using 
100F and l-(bromomethyl)-4-[4-(trifluoromethyl)phenyl]benzene prepared from and 
phosphorous tribromide and (4'-trifluoromethyl-biphenyl-4-yl>methanol in a manner 
analagous to Example 3B. 400 MHz 'H NMR (CDC1 3 ) 6 7.68 (m, 4H), 7.51 (d, 2H), 
5 7.29 (d, 2H), 7. 1 5 (m, 2H), 6.60 (d, 1 H), 4.62 (s, 2H), 4.04 (s, 2H), 3.79 (s, 3H), 2.60 

(m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 0.88 (t, 3H). 

Step 8. Preparation of 2-[2-butyl-4-({4-[4- 

(trifluoromethyl)phenyl]phenyl}methylthio)phenoxy]acetic acid (compound 100) 

10 

The tide compound was prepared in the manner analogous to Example 1 with the 
product from example 100G. mp 155-157 °C; 400 MHz 'H NMR (DMSO-rf 6 ) 5 7.88 
(d, 2H), 7.80 (d, 2H), 7.65 (d, 2H), 7.38 (d, 2H), 7.17 (dd, 1H), 7.09 (d, 1H), 6.79 (d, 
1H), 4.65 (s, 2H), 4.17 (s, 2H), 2.50 (m, 2H), 1.43 (m, 2H), 1.22 (m, 2H), 0.81 (t, 
15 3H). MSm/z473(M-l). Anal. Calc'd for C26H25O3SF3: C, 65.81 ; H, 5.31 ; Found: 

C, 65.95; H, 5.36. 



Example 101 



20 



Preparation of f6-methvl-8-r4-(4-trinuoromethvl-benzvl oxv>-benzvl-sulfanvn- 
chroman-5-vloxv)-acetic acid (compound 101) 




25 
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Step 1. {6-mcthyl-8-[4-(4-trifluoromethyI-benzyloxy)-ben2ylsulfanyl]-chronuin- 
5-yloxy}-acetic acid methyl ester (compound 101 A) 



o 

101A 

5 

The title compound was prepared in the manner analogous to Example IF using (8- 
mercapto-6-methyI-chroman-5-yloxy)-acetic acid methyl ester and the product from 
Example 14B. MS m/z 533 (M+l). 

1 0 Step 2. {6-methyI-8-[4-(4-trifluoromethyl-benzyIoxy)-benzylsuIfanyl]-chroman- 

5-yloxy}-acetic acid (compound 101) 

2N KOH solution (5 ml) was added to a stined sluny of the product from Example 
101A (0.4g, 0.75 mmol) in 2-3 ml of methanol, and the mixture was heated briefly on 
a steambath until nearly clear, then stirred at room temp. After 3 hours the mixture 

15 was diluted with 15-20 ml of ice-water and acidified with H 3 Pj34. After 15 minutes 

the precipitate was filtered off, rinsed 3x with water, and dried' to afford the title 
product, 0.2g, 51 %. 400 MHz J H NMR (DMSO-rf 6 ) 5 7.70 (d, 2H, J = 8 Hz), 7.59 (d, 
2H, J = 8 Hz), 7. 1 8 (d, 2H, J = 8.5 Hz), 6.88 (d, 2H, J - 8.5 Hz), 6.83 (s, 1 H), 5. 1 4 (s, 
2H), 4.21 (s, 2H), 4.06 (t, 2H, J = 4.9Hz), 3.95 (s, 2H), 2.63 (t, 2H, J = 6.3Hz), 2.03 

20 (s, 3H), 1.79 (quint, 2H); MS m/z 517 (M-l). 

Example 102 



Preparation of l4-r5-(4>trifluoromethvl*phenvl)-isoxazol-3-vImethvlsiilfagivl% 
25 5.6J7.8-tetrahvdro-naphthaten-l-vloxvl-acetic acid (compound 102) 
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Step 1 . {4-[S-(4-trifluoromethy]-phenyI)-isoxazol-3-ylmetbyIsu!fanyl]-5,6,7,8- 
5 tetrahydro-naphthalen-l-yloxy}-acetic acid methyl ester (compound 102A) 




10 The title compound was prepared in the manner analogous to Example 1 F using (4- 
mercapto-5,6,7 > 8-tetrahydro-naphthalen-l-yIoxy)-acetic acid methyl ester and the 
product from Example 42C; recrystallization from methanol afforded the title 
compound. MS m/z 478 (M+l ). 

15 Step 2. {4-[5-(4-trifluoromethyI-phenyl)-isoxa2ol-3-ylmethylsulfanyl]-5,6,7,8- 
tetrahydro-naphthalen-l-yloxy}-acetic acid (compound 102) 

The title compound was prepared in the manner analogous to Example 1 using the 
product from Example 102A. mp 1 67-1 70°C; 400 MHz J H NMR (DMSO-rf 6 ) 6 8.01 
20 (d, 2H, J = 8 Hz), 7.83 (d, 2H, J = 8.3 Hz), 7.14 (d, 2H, J = 8.5 Hz), 7.07 (s, 1H), 6.58 
(d, 2H, J = 8.8 Hz), 4.56 (s, 2H), 4.07 (s, 2H), 2.64 (m, 2H), 2.53 (m, 2H), 1 .60 (m, 
4H,); MSm/z464(M+l). 



25 



The compounds of the present invention can also be prepared using combinatorial 
chemistry methods. In particular, compounds of Examples 103-134 were prepared 
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using combinatorial chemistry analagous to that previously described in Examples 1- 
102. The combinatorial chemistry methods useful in the present invention include 
those where an activated alcohol is contacted with a thiol followed by saponification 
of the resulting ester to afford the desired products. Such methods can be illustrated 
5 by previously described Scheme 1 where compound D is an exemplary thiol, 

compound Y is an exemplary activated alcohol, and compound F is an exemplary 
desired product. 

Examples 103-134 

10 



Example 
No. 


Name 


MSm/z 


103 


(4-{2-Butyl-5-chloro-l-[4-(l-cyano-cyclopentyl)-ben2yl)- j 
1 H-imidazol-4-ylmethylsulf anyl } -2-methyl-phenoxy)- 
acetic acid 


552.37 


104 


[4-(5-Biphenyl-4-yl-2-thiophen-2-yl-4,5-dihydro-oxazol-4- 

ylmethylsulfanyl)-5-methoxy-2-methyl-phenoxy]-acetic 

acid 


546.33 


105 


{4-[2-(4-Bromo-phenoxy)-ethylsulfanyl]-2,6-dimethyl- 
phenoxy} -acetic acid 


451.33 


106 


[4-(3-{2-[4-(2-Diethylamino-ethoxy)-phenyl]- 
benzimidazol- 1 -yl } -propylsulfanyl)-5-methoxy-2-methyl- 
phenoxy]-acetic acid 


578.43 


107 


[4-(5-Biphenyl-4-yl-2-thiophen-2-yl-4,5-dihydro-oxazol-4- 
ylmethylsulfanyl)-2-methyl-phenoxy]-acetic acid 


516.31 


108 


(4-{2-[3-(4-Fluoro-phenyl)-benzo[b]thiophen-7-yl]- 
ethylsulfanyl }-2-methyl-phenoxy>acetic acid 


451.24 


109 


{2-Methyl-4-[2-(5-phenyl-naphthalen-l-yloxy)- 
ethylsulfanyl]-phenoxy}-acetic acid 


443.3 
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110 


[2-Methyl-4-(3-phenoxy-benzylsulfanyl)-phenoxy]-acetic 
acid 


379.23 


411 


[2,5-Dimethyl-4-(5-p-tolyI-l,3,4-oxadiazol-2- 
y]methylsu]fanyl)-phenoxy]-aceticacid 


385.22 


112 


[2-Methy]-^(4-pyrazol-]-yl-benzy]sulfany])-phenoxy]- 
acetic acid 


355.2 


113 


[2-Methyl-4-(5-methyl-3-pheny]-isoxazol-4- 
ylmethylsulfanyl)-phenoxy]-acetic acid 


370.2 


114 


[4-(BiphenyI-2-ylmethyIsulfanyI)-2-methyI-phenoxy]- 
acetic acid 


363.2 


115 


{4-[5-(4-Chloro-phenyl)-isoxazo]-3-ylmethylsulfanyl]-2- 
methyl -phenoxy } -acetic aci d 


390.16 


116 


[2-Methyl-4-(5-p-tolyl- 1 ,3,4-oxadiazol-2- 
ylmethyIsulfanyl)-phenoxy]-acetic acid 


371.19 


117 


{ 4-[3-(4-Chloro-phenyl)- 1 ,2,4-oxadiazol-5- 
ylmethylsulfanyl]-2-methyl-phenoxy}-aceticacid 


391.14 


118 


[2 f 5-Dimethyl-4-(4-pyrazoM-y]-benzylsulfanyl)- 
phenoxy]-acetic acid ■ 


369.2 


119 


[4-(Biphenyl-2-ylmethylsulfanyl)-2,5-dimethyl-pheiioxy]- 
acetic acid 


377.19 


120 


[4-(4-Benzyloxy-benzy]su]fanyl)-5,6,7 f 8-tetrahydro- 
naphthaJen-l-yloxy]-acetic acid 


433.41 


121 


[4-(4-Benzyloxy-benzylsulfanyl>2,6-dimethyl-phenoxy]- 
acetic acid 


407.39 


122 


[4-(4-Benzyloxy-benzylsulfanyI>2,5-dimethyl-phenoxy]- 
acetic acid 


407.38 


123 


[4-(4-Benzyloxy-benzylsulfanyl>2-methyl-phenoxy]- 
acetic acid 


393.38 


124 
_ 


[4-(4-Benzyloxy-benzylsulfanyl>phenoxy]-acetic acid 


379.35 
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125 


[4-(Biphenyl-4-ylmethy]sulfanyI)-5,6,7,8-tetrahydro- 
naphthalen-l-yloxy]-acetic acid 


403.4 


126 


[4-(Biphenyl-4-ylmethylsulfanyI)-2,6-dimethyl-phenoxy]- 
acetic acid 


377.38 


127 


[4-(Biphenyl-4-ylmethy]sulfanyl)-2,5-dimethyl-phenoxy]- 
acetic acid 


377.37 


128 


[4-(Biphenyl-4-ylmethy]sulfanyl)-phenoxy]-acetic acid 


349.32 


129 


{4-[3-(2-Fluoro-phenoxy>benzylsulfanyl]-2,6-dimethyl- 
phenoxy} -acetic acid 


411.2 


130 


[4-(2-14-[2-(3-Cbloro-4-cyclohexyl-phenyl)-ethyl]- 

piperazin-l-yl}-ethylsulfanyl)-2-inethyl-phenoxy]-acetic 

acid 


531.31 


131 


[5-Methoxy-2-methyl-4-(2-{4-[2-(3-phenyl-benzofuran-7- 

yl)-ethyl]-piperazin-l-yl}-ethylsulfanyl)-phenoxy]-acetic 

acid 


561.37 


132 


{4-[2-(2,6-Diphenyl-piperidin-l-yl)-ethylsulfany]3-5- 
methoxy-2-methyl-phenoxy}-acetic acid 


492.31 


133 


[2-Methyl-K2-{4-[2-(3-phenyl-benzofuran-7-yl)-ethyl]- 
piperazin-1 -yl}-ethylsu!fanyl)-phenoxy]-acetic acid 


531.32 


134 


{4-[2-(2,6-DiphenyI-piperidin-l-yl)-ethylsulfanyl]-2- 
methyl-phenoxy} -acetic acid 


462.25 



The preparation of Examples 103-1 34 is further described below. 



Preparation of Thiols used in Combinatorial Methods 



5 
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Thiol WW 



Preparation of 2,5-Dimethyl-4-thiocyanato-pheno! (compound WWA) 



The title compound was prepared in a manner analogous to compound IB. 

400 MHz 'H NMR (DMSO-de) 5 10.0 (s, 1H), 7.35 (s, 1H), 6.?3 (s, 1H), 2.3 (s, 3H), 

2.04 (s, 3H); MS m/z 180 (m+1). 



The title compound was prepared from compound WWA in a manner analogous to 
compound 1C. 400 MHz ! H NMR (DMSO-rf 6 ) S 7.07 (s, 1H), 6.50 (s, 1H), 4.56 (s, 
2H), 3.76 (s, 3H), (s, 1H), 2.26 (s, 3H), 2.17 (s, 3H); MS m/z 252 (m+1). 

Preparation of (4-Mercapto-2^-dimethyi-phenoxy)-acetic acid methyl ester 
(compound WW) 




WWA 




WWB 




o 



WW 
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The title compound was prepared from compound WWB in a manner analogous to 
compound ID. 400 MHz *H NMR (DMSO-<f 6 ) 8 7.07 (s, 1H), 6.50 (s, 1H), 4.56 (s, 
2H), 3.76 (s, 3H), 3.07 (s, 1H), 2.26 (s, 3H), 2.17 (s, 3H); MS m/z 227 (M+l). 

Thiol XX 

Preparation of 2,6-Dimethyl-4-thiocyanato-phenoI (compound XXA) 



HO 



10 




Compound XXA was prepared from 2,6-dimethylphenol in a similar manner as 
described for compound IB. 400 MHz *H NMR (DMSO-<is) 8 8.96 (s, 1H), 7.22 (s, 
2H), 2.13 (s,6H). 

Preparation of (2,6-Dimethyl-4-thiocyanato-phenoxy)-acetic acid methyl ester 
(compound XXB) 




XXB 



Compound XXB was prepared from compound XXA in a similar manner as 
described for compound 1C to give 2.5 g (46%) of the tide compound pure enough 
for subsequent use. 400 MHz 'H NMR (DMSCWe) 8 7.1 1 (s, 2H), 4.41 (s, 2H), 3.63 
(s, 3H),2.14(s. 6H). 



25 
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Preparation of (4-Mercapto-2,6-dimethyl-phenoxy)-acetic ajad methyl ester 
(compound XX) 




5 



XX 



Compound XX was prepared from compound XXB in a similar manner as described 
for compound ID to give, after purification by flash column chromatography 
(gradient elution: 100% hexanes to 30% EtOAc/hexanes), 1.8 g (82%) of the title 
10 compound. 400 MHz ] H NMR (DMSO-40 5 6.90 (s, 2H), 5.51 (s. 1H), 4.39 (s, 2H), 

3.66 (s, 3H), 2.10 (s, 6H); MS m/z 225 (M-l). 

Thiol YY 

Preparation of 4-Thiocyanato-5 7 6 9 7 9 8-tetrahydro-naphthaIen-l-ol (compound 
15 YYA) 



acetonitrile. Sodium thiocyanate (1.76 g, 22 mmol) and sodium bromide (0.7 g, 6.8 
mmol) were added and stirred for 5 minutes at. ambient temperature. Bromine (1 .2 g, 
7.48 mmol) was added drop wise over 5 minutes. The orange solution was allowed to 




YYA 



20 



S,6,7,8-Tetrahydro-naphtha]en-l-ol (lg, 6.8 mmol) was dissolved in 25 ml 



25 



stir two hours. Brine was added and the crude product was extracted twice into ethyl 
acetate. The combined organic extracts were washed once with brine, dried over 
anhydrous sodium sulfate, decanted and concentrated. Normal phase 
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chromatography afforded the title product, 1.28 g, 92%. 400 MHz ! H NMR 
(DMSO-^6) 5 11 .1 (s, 1H), 7.40 (d, 1H, J = 8.8 Hz), 6.61 (d, 1H, 8.8 Hz), 2.78 (m, 
2H), 2.59 (m, 2H), 1 .70 (m, 4H). MS m/z 278 (m+1) 

Preparation of (4-Thiocyanato-5,6,7^.tetrahydro-naphthalen-l-yloxy)-acetic 
acid methyl ester (compound YYB) 



10 



15 



20 



fir 



YYB 



The title compound was prepared in the manner analogous to example 1C utilizing 
compound YYA. 400 MHz 'H NMR (DMSO-de) 8 7.4 (d, 1H, J = 8.8 Hz), 6.80 (d, 
1H, 8.8 Hz), 4.84 (s, 2H), 3.64 (s, 3H), 2.78 (m, 2H), 2.59 (m, 2H), 1.70 (m, 4H). MS 
m/z 278 (m+1). 

Preparation of (4-Mercapto-5,6,7,8-tetrahydro-naphthalen-l-yloxy)-acetic acid 
methyl ester (compound YY) 




HS' 

YY 



The title compound was prepared in the manner analogous to example ID utilizing 
compound YYB. 400 MHz 'H NMR (DMSO-de) 8 7.08 (d. 1H, J = 8.8 Hz), 6.55 (d, 
1H, 8.8 Hz), 4.71 (s, 1H), 4.70 (s, 2H), 3.63 (s, 3H), 2.45 (m, 2H), 2.44 (m, 2H), 1 .65 
(m, 4H). MS m/z 253 (M+1 ). 



25 
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Preparation of 4-Thiocyanato-phenol (compound ZZA) 

5 ZZA 

Hie title compound was prepared in the manner analogous to Example IB using 
phenol. MS m/z 152 (M+l) 

1 0 Preparation of [(4-Thiocyanato-phenoxy)-acetic acid methyl ester (compound 
ZZB) 




ZZB 

The title compound was prepared in the manner analogous to Example 1C using 
15 ZZA. MSwi/z224(M+l) 

Preparation of (4-Mercapto-phenoxy)-acetic acid methyl es^er (compound ZZ) 




ZZ 

20 The title compound was prepared in the manner analogous to Example ID using 
ZZB. MS m/z 197 (M-l) 



25 



Preparation of Examples 103-134 
Alcohol Preparation: 
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The appropriate alcohols in the salt form (0.65mmol) wfere dissblved in 3.0mL of low 
water MeOH. MP-CO3 (3.21 mmol/g, 3.70 equivalents to alcohol, 2.41mmol) was 
then added to each vial containing the alcohol and' shaken at ambient temperature for 
3h. The samples were then filtered into tared vials and concentrated. 

5 

Alcohol Activation: 

Each alcohol sample was then diluted to 0.15M with DCM and 1 .OmL of each 
delivered to a reaction tube. PS-morpholine (4.0 mmol/g, 2 equivalents to alcohol, 
0.3mmol) and 25 jiL methanesulfonyl chloride was then added to each reaction tube. 
10 The reaction tubes were shaken at ambient temperature for 1 6h. The samples woe 

then filtered into, collection tubes, the resin rinsed with two l.OmL aliquots of DCM, 
and concentrated. 

Alkylation: 

15 Examples 103-1 34 were synthesized in the following fashion using either the thiol 

products 2C, ID, WW, XX, YY or ZZ and the appropriate activated alcohol or alkyl 
halide. Each thiol was diluted to 0.1 5M with CH 3 CN and each activated alcohol 
diluted to 0. 1 5M with CH3CN. 1 .OmL aliquots of each thiol (0. 1 5 mmol) and 1 .OmL 
aliquots of each activated alcohol (1 .0 equivalents, O.lSmmol) were then delivered to 

20 a reaction tube and lOOmg CS2CO3 (2 equivalents, 0.3mmol) was added. The reaction 

tubes were shaken at 60°C for 2.5h. The reaciori mixtures were filtered into 
collection tubes, the resin rinsed with two I .OmL aliquots of CH3CN, and 
concentrated, 

25 Saponification: 

Examples 103-134 were synthesized in the following fashion using the products from 
the alkylation step discussed above. Each alkylation product was diluted with 3.0mL 
of 0.5M LiOH in 4: 1 methoxyethanoLHbO, shaken at 60°C for 4h and cooled to 
ambient temperature. To each reaction, was then added l.OmL IN HC1 and 1 .OmL 
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brine. Each reaction was extracted twice with 2.0mL EtOAc, and the organic layers 
concentrated to afford the desired products. 

5 BIOLOGICAL ASSAYS 

The compounds of the present invention have demonstrated PPAR modulating 
activity in the standard assays commonly employed by those skilled in the art. 
Accordingly, such compounds and formulations comprising such compounds are 
1 0 useful for supressing appetite, modulating leptin, and treating, preventing or 

controlling hypercholesterolemia, dyslipidemia, obesity, eating disorders, 
hyperglycemia, atherosclerosis, hypertriglyceridemia, hyperinsulinemia and diabetes. 

A. Selectivity Measurements 

15 

1. Test A. Transient transfections assay using the HepG2 hepatoma cell line. 

HepG2 cells were transiently transfected with an expression plasmids 
encoding hPPARa, hPPAR|3 or mPPARy chimeric receptors and a reporter 

20 containing the yeast upstream activating sequence (UAS) upstream of the viral E1B 

promoter controlling a luciferase reporter gene. In addition, the plasmid pRSVp-gal 
was used to control for transfection efficiency. HepG2 cells were grown in DMEM 
supplemented with 10%FBS and luM non-essential amino acid. On the first day, 
cells were split into 100mm dishes at 2.5x10* /dish and incubated overnight at 

25 37C°/5% CO2. On the second day the cells were transiently transfected with plasmid 

DNA encoding a chimeric receptor, the luciferase reporter gene; and P-gal. For each 
100 mm dish, 15*ig of lucifease reporter (PG5Elb) DNA, 15p,g of Gal4-PPAR 
chimeric receptor DNA, and 1 ,5}ig of 0-gal plasmid DNA were mixed with 1 .4ml of 
opti-MEM in the tube. 28^1 of LipoFectamine-2000 reagent was added to 1 .4ml of. 

30 opti-MEM in the tube, and incubate for 5 min.^t RT. The diluted Lipofectamine-2000 
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reagent was combined with the DNA mixture, and incubate for 20 min at RT. After 
fresh medium was added to each 100mm dish of cells, 2.8ml of Lipofectamine2000- 
DNA mixture was added dropwise to the 1 00mm <iish containing 14ml of medium, 
and incubate 37°C overnight On day three cells were trypsinized off thelOO mm 
dishes and re-plated on 96 well plates. Cells were plated at 2.5x'l0 4 cells per well in 
150pJ of media and 50ul of compound diluted by media was added. The test 
compound added were in the range from 50nM to 50pM. After addition of 
compounds, the plates were incubated at 37C° for 24 hours. Subsequently cells were 
washed with once with lOOul of PBS, lysed, and processed for measuring luciferase 
and p-gal activity using Dual-Light luciferase kit from Tropix ®, according to the 
manufacturer's recommendations, on an EG&G Bethold MicroLumat LB96P 
luminometer. ECso values were obtained using the GraphPad Prism™ program. 
Surprisingly, the compounds of the present invention exhibit activity for both PPARa 
and PPARP- Compounds of the present invention exhibited a range of Hep G2-hBeta 
ECso's ("ECsoP") and Hep G2-hAlpha ECso's ("EC so a") from greater than zero to 
about 20uM. Specifically, as shown in Table 1, the Hep G2-hBeta ECso's and Hep 
G2-hAlpha ECso's for.the.compounds of the present .invention fall within the 
following 6 groups: 

I) >0-300 nM 

II) >300-500 nM 
m) >500-1000 nM 

IV) >1000-2000 nM 

V) >2000-5000 nM 

VI) >5000 nM 



25 
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Table 1 



Compound 


ECsopnM 
(Group) 


ECsoOtnM 
(Group) 


1 


1 


I 


3 


I 


V 


4 


I 


I 


5 


IV 


- 


7 


I 


I | 


9 


I 


I 


10 


I 


n 


11 


i 


m 


12 




- 


I 4 


1 


1 


15 


1 


- 


16 


1 


1 


17 


IV 


V 


18 




VI 


19 




1 


20 




V 


21 




I 


22 


IV 


in 


23 




1 


25 


V 


IV 


26 


I 




27 


V 


m 


28 


IV 


IV 
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29 


I 


I 


30 


rv 


rv 


31 


VI 


rv 


32 


n 


rv 


33 


rv 


rv 


34 


i 


i 


35 


n 


I 


36 


v , 


i 


37 ... 


1 1 


- 


38 


1 


- 


39 


1 


- 


40 


m 


- j 


41 


1 


V 


42 


1 


V 


43 


1 


m 


44 


m 


VI 


45 


I 1 




46 


1 


i 


47 


VI 




48 




V 


49 


1 


II 


50 


v l 




51 


V 




52 




m 


53 




IV 


54 


n 




57 


V 


rv 


58 


V 
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59 


IV 


VI 


60 


VI 


- 


61 


n 


- 


62 


IV | 

1 


VI 


63 


1 1 


V 


64 


VI 


- 


65 


VI 


- 


66 


VI 


- 


67 


I 


- 


68 


IV 


- 


69 


V 


- 


70 


m 


- 


71 


in 


- 


72 


IV 


- 


73 


i_ 


v 


74 


1 


V 


75 


HI 


- 


76 


IVj 


- 


77 


n 


- 


78 


n 


- 


79 


n 


VI 


80 


IV 




81 


1 


VI 


84 


n 


VI 


85 


IV 




87 


V 




88 


VI 




89 


IV 
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9Q 


Ttf 

JJJI 




91 


,v 




92 


I 


i 


93 


m 




97 


in 


VI 


98 


V 




99 . 


n 




100 


m 





B. Effect of PPAR modulators on lipid and human apoprotein Al 
concentrations in the hApoAl transgenic niaiise 

Mice, transgenic for human apoAl, were purchased from Jackson 
laboratories. All animals were allowed normal chow (Ralston-Purina) and water ad 
libitum in temperature controlled rooms, under a 12-h light, 12-h dark cycle 
beginning with lights on at 6 AM. During the treatment phase of the study the mice 
were dosed daily between 6 and 9 AM by oral gavage using a suspension vehicle of 
1.5% carboxymethylcellulose plus 0.2 percent Tween-20 (CMC/Tween) containing 
the specified compounds. Control animals received vehicle alone. Vehicle volume 
represented 0.25 percent of body weight. Under anesthesia, tail blood was obtained 
weekly in the morning at the indicated days of study. At termination, tissue samples 
(liver, intestine, fat, and muscle) were taken to study effects on genes effecting lipid 
metabolism. Each of the compounds of die present invention that were tested 
effected a significant increase in HDL over the values observed for the control 
animals. Furthermore, these compounds resulted in triglyceride levels which were 
lower than observed in controls. Compounds of the present invention tested in the 
hApoAl transgenic mouse model showed a range of HDL-c > elevation and 
triglyceride lowering when dosed at 30 mg/kg/day. For instance, Example 4 raised 
HDL-c 97% and lowered triglycerides 65 % relative to the control population, 
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Example 6 raised HDL-c 24% and lowered triglycerides 59 % relative to the control 
population, and Example 3 raised HDL-c 9% and lowered triglycerides 70% relative 
to the control population. 

C. Effect of Compounds of the Invention on Insulin Resistant or Diabetic 
Cynomolgus Monkeys 

Cynomolgus monkeys that were either insulin resistant or diabetic (type II) 
were treated for eight weeks with [5-Methoxy-2-methyl-4-(4 , -trifluoromethyl- 
biphenyl-4-ylmethylsulfanyl>phenoxy]-acetic acid in a rising dose fashion (0.1 to 1 
mg/kg). Plasma was sampled bi-weekly and analyzed for glycemics and ieptin. Body 
weight was also measured at various time points across the study. The diabetic 
monkey mean body weight data is presented in. Table 2 and the insulin resistant 
monkey mean body weight data is presented in Table 3; 



Table2 

Diabetic Monkey Mean Body Weight 





;-7wk" 




-Mean Baselinfc 


■2wk. 


5wk ■;. 


7wk' •"• 


•8wk 


Diab £tl Mean 
Diai> 6tl StDev 
Diab Ctl ! SEM 


.8.10 

i.ii " 

1.89 


- 8.05 
3J7 
1.88 


- 8,Q8 
3.77 
1.89 


.8.17 
3.74 
1.87 


818. 
3.70 
1.85 


8.J7 
3.70 
1:85 


8.19 
3.64 
1.82 


Diab Txt Mean 
Diab Txt StDev 
Diab Txt SEM 


8.84 
3.73 
1.32 


8.91 
3.68 
1.30 


8.87 
3.70 
1.31 


8.75 
3.61 
. 1.28 


8.37 
3.52 
1.24 


8.08 
3.34 
1.18 


7.80 
3.20 
1.13 



IR = insulin resistant, Diab = diabetic, Ctl = control, Txt = experimental,! StDev = standard deviation, 
SEM = standard error of the mean 
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. Insulin Resistant Monkey Mean Body Weight 

. .7 w ]c -4wk Mean Baseline "2wk 4wk 6wk 8wk 

TRCtl Mean 6.18 6.15- 6.17 6.04 6^0 5.94 5.91" 

StDev 3.48- 3.43. 3.46 3.22 3.19 3.16 3.17 

KCdSEM. 1.74 1.72 1.73- 1.61 1.60 1.58 1.59 

™ T . tMean 5.25.. 5.32 5.29 5.26 i.04 4.91 4.71 

K£ 3.1? 3.22 3.19 3.42 3.40 3.34 3.20 

IRTxtSEM 0 95 0.97 0.96 1-03 1.03 1.01 0.96 

IR = insulin resistant, Diab = diabetic, Ctl = control, Txt = treated, StDev = standard deviation, SEM - 
5 standard error of the mean 

Plasma leptin values, presented as baseline values vs. 8-week treatment, were 
determined by EUSA and are presented in Table 4. The effect of [5-Methoxy-2- 
1 o memyr-^'-tKfluoron^ acid on 

plasma leptin valuesiiidiabetic and insulin.resistant.obese cynomolgus mcrokeys.is 
oemonsmrtpd by the lesser increase in plasma leptin values seen in. the treated 
animals.--*' 

15 The amount of exogenous insulin the diabetic monkeys received to maintain 

proper glucose levels, the exogenous insulin requirement, is also presented in Table 4 
as baseline values vs. 8-week treatment. By definition, insulin 1 resistant monkeys are 
not yet diabetic and do not receive exogenous insulin. A reduction in exogenous 
insulin requirements is a measure of improved insulin sensitivity and glucose control. 



20 
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Table 4 
Leptin and Exogenous Insulin 





Pre-Treatment . . 


Post-Treatment 


Exogenous Insulin 
Requirement (u/day) 






Diabetic Controls 


89 ±71 


101+73 


Diabetic Treated 


66 ±16 


18±4 








Leptin (ng/ml) 






Diabetic Controls 


6.55±1.38. .. 


18.83 ±0.24 


Diabetic Treated 


7.22 ±0.93 


10.89 + 2.7 








Insulin ResistanVContrpls 


9.85 ±0.45 


13.60 ±3.45 


Insulin Resistant Treated - 


7133 ±1.16 


5.73 ±2.14 



5 

FORMULATIONS 

] 0 The compounds of the present invention can be administered alone or in 

combination with one or more therapeutic agents. These include, for example, other 
agents for the treatment, control, or prevention of hypercholesteremia, dyslipidemia, 
obesity, hyperglycemia, hypercholesteremia, atherosclerosis, hypertriglyceridemia, 
and hyperinsulinemia^The cbmpounds^o^ can be. administered 

1 5 alone or in^cdmblnattpn : with one or more therapeutic agents for the supfessibn of 

appetite and modulation df leptin. 

The compounds are^thusrwell suited to formulation for convenient 

administration to mammals for the prevention and treatment of such disorders. 



20 



The following examples further illustrate typical formulations provided by the 
invention. 
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Formulation 1 



Ingredient 


Amount 


compound of Formulas I-V 


0.5 to 800 mg 


sodium benzoate 


5 mg 


isotonic saline 


1000 mL 



The above ingredients are mixed and dissolved in the saline for IV 
administration to a patient. 



Formulation 2 



Ingredient 


Amount 


compound of Formulas I-V 


0:5 to 800 mg 


cellulose, microcrystalline 


400 mg 


stearic acid 


5 mg 


silicon dioxide 


' 10 mk 


sugar, confectionery 


50 mg 



The ingredients are blended to uniformity and pressed into a tablet that is well 
suited for oral administration to a patient. 



Formulation 3 



Ingredient 


Amount 


compound of Formulas.I-y : 


0.5 to 800 mg 


. starch,. dried 


_250.mg~. 


^magrrdaiirrtsiearate 


.._ j:iO J mg — 



The ingredients are combined and milled to afford material suitable for filling 
hard gelatin capsules administered to a patient. 



Formulation 4 j. 



Ingredient 


Amount % wt/ftotal wt.) 


compound of Formulas I-V 


1 to 50 


Polyethylene glycol 1000 . : 


, ■ 32 to 75 


PoJvethvlenc glycol 4000 


16 to -25 
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The ingredients are combined via melting and then poured into molds 
containing 
2.5 g total weight. 

5 While, embodiments of the invention have been illustrated and described, it is 

not intended that these embodiments illustrate and describe all possible forms of the 
invention. Rather, the words used in the specification are words of description rather 
than limitation; arid it is understood that variou5.cliajige$ may.be made without * 
departing from the spirit anii scope of the invention. V 
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What is-clfdme&is: 

1 . A compound 6f formula (I): 




and pharmaceutically acceptable salts thereof* wherein: 

X° and X 1 are independently absent, O, S, ^CH^, -CH2-CH2-, -CH=CH-, - 
10 CH=CH- , -S(0>2-, or -S(O)-; 

Ar 1 and Ar 2 are each independently unsubstituted or substituted aryl or 
heteroaryU provided that Ar 1 is not thiazolyl or oxazolyl; 



is absent; or when present, . is a saturated or unsaturated 
hydracarbpOj chain Which is substituted or unsubstituted, wherein said chain has from 



\ • m - 

15 1 to 4 atoms so that V^'-. , Ar 1 , X 1 , (CH 2 )r and Ar 2 , together form a five to eight 

membered ring; 

R* ancj are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 
0-(CH 2 )mCF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 ,| -S(Q) p alkyl, S(Q) p aryl ; - 
(CH 2 ) ro OR 5 , -(CH 2 ) m NR 6 R 7 , -COR 5 , -C0 2 R 5 , w-NRV. or together with the atoms 
20 to which they are attached form a five to eight member ring; 

R 3 and R 4 are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 
0-(CH 2 )mCF 3 , halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0) p alkyl, S(0)„aryU - 
(CH 2 ) m OR 5 , -(CH 2 ) m NR 6 R 7 , -COR 5 , -CO2H, -CO2R 5 , or-NRV; 
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provided that at least one of R1-R4 is H, lower alkyl, lower alkoxy, haloalkyl,- 
0-(CH2)«nCF3, halogen, nitro, cyano, -OH. -SH, -CF 3 , -S(0)palkyl, S(0) p aryl, - 
(CH 2 )mOR 5 , -(CH 2 ) m NR 6 R 7 , or NR*R 7 \ 

R 5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl; 
5 R 6 and R 7 are each independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, 

-COaryl, cycloalkyl, -C0 2 alkyl, -C0 2 aryl, or-R*and R 7 together with the atoms to 
which they are attached form a 4 to 7 membered ring having 1 to 3 heteroatoms; 
misOtoS; 
. , p isO, l v qr.2; . ... 
10 q is 0 to 6; and 

risOto 6. 

2 The compound of claim 1, wherein 
X°isS; .. / 

15 X 1 is absent; • - m 

Ar 1 and A* are each independently unsubstituted or substituted aryl; 

h 

t 

is absent; 

R 1 is hydrogen; . . 

R 2 is lower alkyl, lower alkoxy, haloalkyl,-0-(CH 2 ),iCF3, halogen, nitro, 
20 cyano, -OH, -Srf, -CF 3 , -S<0)palkyl, S(0) p aryl, 4CH 2 ) m OR 5 , -(CHz)^ R , - 

COR 5 , -C0 2 R 5 ; or-NR'R 7 ; 

R 3 is lower alkyl, lower alkoxy, halbalkyl,rO-(CH 2 )„,CF 3 , halogen^nitro, 
cyano, -OH, -SH; -CF 3 , -S(0)palkyl, S(0) p aryl, -<CH 2 ) m OR s , -(CH^roNR^R , - 
COR 5 , -C00, -CO2R 3 , or -NR^ 7 ; 
9S r 4 is hydrogen, lower alkyl, lower alkoxy, haloalkyl,-0-(CH2)n.CF3, halogen, 

nitro cyahbf-OH-Sa^dFa; *S(0) p alkyl, S(0)paryl, -(CH 2 ) m OR 5 , -(CHO.nNR'Tt 7 , - 
COR 5 , -COiH," -C0 2 R 5 , or-NR*R 7 ; 

R 5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl; 

R 6 and R 7 are each independently hydrogen; alkyl, alkenyl, alkynyl, -COalkyl, 
30 -COaryl, cycloalkyl, -COaalkyl, -C0 2 aryl, or R 5 ahd R r together with the atoms to 
which they are attached form a 4 to 7 membered ring having 1 to 3 heteroatoms; 

m is 0 to 5; 

p is 0, 1, or 2; 

qisl;and 
35 risO. 

3. The compound. of claim .1} wherein" 

• -i^isSjrt.-y - 

40 •X , 'is»absent; 
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10 



is absent; 
R 1 is hydrogen; 
R 2 is lower alkoxy; . 
R 3 is lov/er alkyl; 
R 4 is hydrogen; 
qisl;and 
ris 0. 

4. A compound having Formula II: 




15 and pharmaceutical^ acceptable salts thereof, wherein: ; 

X° and X 1 are independently absent, O, S, -CHr-. -CH2-CH2-, -CH=CH-, 
CH=CH- , -S(0)r-, or-S(O)-; 

Ar 1 and Ar* are each independently unsubstituted or substituted aryl or 
heteroaryl, provided that Ar 1 is not thiazolyl or oxazolyl; 
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V- is Absent; or when present, x - is a saturated or unsaturated 
hydrocarbon chain which is substituted or unsubstituted, wherein said chain has from 



i 

1 to 4 atoms so that V - , At*, X 1 , (CH 2 )„ and Ar 2 , together form a four to eight 
membernns r4 ^ ^ hydrogen , ower alkyl> lower a | koxy , haloalkyl,- 

0-(CH 2 )mCF 3 , halogen; nitio, cyano, -OH, -SH, -CR, -S(0)paUcvl, S(0) p aryl, - 
(OT 2 )JoR 5 , -(CH,)^^ 7 , -COR 5 , -C0 2 H, -CO* 5 , or -NR R ; 

R 5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl; ^ii^i 
R 6 and R 7 are each independently hydrogen, alkyl, alkenyl,.alkynyl, -COalkyl, 
-COaryl, cycloalkyl, -C0 2 alkyl, -C0 2 aryl, -S0 2 alkyl, -S0 2 aryl, or R and R together 
with the atoms to which they ate attached form a 4 to 7. membered nng having 1 to 3 
heteroatonis; 

( ■ ■ ■: 

is a saturated or unsaturated, substituted or unsubstituted hydrocarbon 
chain or hydo'carbon-heteroatom chain having from 3 to 6 atoms wherein the carbon 
1 5 atom of position 2 is connected to the carbon atom of position 3 to form a five to 

eight member ring; 
m is 0 to 5; 
p is 0 to 2; 
qis0t6 6; and 
20 ris 0 to 6. 

5 The 'compound of claim 18; wherein 
X°isS; * " 
25 * X 4 is Ov, 

Ar^is phenyl; 

Ar 2 is 4-triflubromethylphenyl; 



is absent; 



30 R 3 is hydrogen, lower alkyl, lower alkoxy; 

r 4 is hydrogen, lower alkyl, lower alkoxy; 
misOtoS; 
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risl;and 

f 

V. is -CH 2 -CH 2 -CH2-CH2-, -CH 2 -CH 2 -GHr, -CH 2 -CH 2 -OCH 2 -, -eH 2 -OCH 2 -CH 2 - 
5 ,-CH 2 -HC=CH-CH 2 -, -CH 2 -HC=CH- f -CH 2 CH 2 -N R 4 -CH 2 -, -COCH=CHO- -O- 

CH=CH-CO-, -CH=CH-NR 4 -, -NR 4 -CH=CH-, -CH=CH-CH 2 -, -CH 2 -CH 2 -NR 4 -, - 
NR 4 -CH 2 -CH 2 -, -Q-CH 2 -CH 2 -, -CH 2 -CH 2 -0-, -CH 2 -CH 2 -CH 2 -NR 4 -, r NIT-CH 2 -CH 2 - 

CHi-, ^o-ot 2 -ch 2 <:h 2 -, -gh 2 -ch 2 -ch 2 -o-. 

f : 

10 6 The 1 compound: of claim 18* wherein • is.-GH 2 GH 2 CO.-0-, tCH^CH^O- 

' CO-, -CH 2 -CH 2 -eH 2 -CH 2 -, -HC=CH-HC=CH^N=CH-HG=CH-, ,-HC=N- 
HC=eH^, -flbiCH-NiCH-, -HC=CH-HG=N-, -CH 2 -CH 2 rCH 2 -, -CH 2 -CH2- 
O-Cii^; -CH 2 -0-CH 2 -CH 2 ^ -CH 2 -He=CH-CH 2 -, -CH 2 -HO=CH-, -CH 2 CH 2 - 
N R 4 ^, -GOCH=CH-0-, -0-CH=CH-GOs>CH=CH-NR 4 -, -NR 4 - 

! 5 CH=CH-, -CH=CH-CH 2 -, -CH 2 -CH 2 -NR 4 -, -NR 4 -CH 2 -CH 2 -, -0-CH 2 -CH 2 -, - 

CH2-CH2-O-, -CH 2 -CH 2 .CO-, -CH2-CO-CH2-, -CO-CHz-CHz-, -CH^CH^ 
CH 2 -CO-, -CO-CH 2 -CH 2 -CH 2 -, -CH 2 -CO-CH 2 -CH 2 -, -!CH 2 -CH 2 -CO-CH 2 , - 
CH 2 -CH 2 -CH 2 -NR 4 -, -NR^CH^CHj-CH^, -0-CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 - 
CH 2 -Os: -CONR 4 -CH 2 -CH 2 -, NR 4 COCH 2 -CH 2 -, -CH 2 -CH 2 J^R 4 -CO-, or- 

20 CHi-CH 2 -CO-NR 4 -. 

j.' A compound ^selected from': ; . 

[4-(Bip^nyV4-ylmemylsulfMyp-5-m^ 
[5^ethoXy-2-met^ 
25 pherioxyji-acetic'a^di' 

phenoxy]-ac*tic.abid; \ 

[5-Methoxy-2-memyl-4-(3'-trifluoromemyl-biphenyl-4-ylmethylsulfanyl)- 

phenoxy]-acetic acid; 

30 [4-(4VFluoroTbiphenyl-4-ylmethylsulfanyl)-5-methoxy-2-methyl-phenoxy]- 

aceticacid; 

[7-(4'-Trifluoromefoy^ 

acid; : 
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{5-Methoxy-2-methyl-4-[4-(4-trifluoro^ 
phenoxy} -acetic acid; 

[5-faethoxy-2-m^ 
phenoxy]-acetic acid; . ■ • 

phenoxy } -acetic acid; 

{ 5-Methoxy-2-i^ : . 

ylmethylsuifMyj]-phienpxy}-acetic acid; 

[3-Methoxy-4K4-trifluorome^ 
10 acetic acid; 

{ 5-Methoxy-2-methyl-4-[2K4'^^ 
phenoxy} ^acetic acid; 

(4-{4-[2-^ 
phenoxy)-acetiC' acid; 

15 [5-Meta6xy-2-nte^ / ' 

ylmethylsulfari^ acid; 

phenoxy^aceUc acid; 

{ 5:Meaoxy-2-mefliyi4-[5-(4'-tri 
20 ylmethylsulfanyij-phenoxy} -acetic acid; 

{ 5-Methoxy-2-methyl-443-(4-trifl^ 
y]methyisulf^yl>phen^ . r . 

[S-Methoxy-Z-methyl-^^ 
phenoxyj-acetie. acid; 

acid; 

{ SMetJ^ 3-dihydro- 
benzofu^4^yloxy^ 

" and pT^^ acceptable salts thereof. 
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8. A pharmaceutical composition comprising a compound of GlainrT- admixed ■ 
with a carrier; diluent, or excipient. 

5 9. A method ot treating, preventing or controlling non-insulin dependent . . 

diabetes mellitus in a mammal comprising administering to the mammal in 
need thereof a therapeutically effective amount of a compound of Claim 1 . 

10. A method of treating, preventing or controlling obesity in a mammal 

1 o comprising administering to the mammal in need thereof a therapeutically 

effective amount of a compound of Claim 1 . 

11. A method of modulating leptin levels in a mammal comprising administering 
to the mammal in need thereof a therapeutically effective amount of a; 

15 compound of Claim 1. 

12. A method of treating, preventing or controlling dyslipidemia in a mammal 
:•. comprising administering to the mammakin need thereof a therapeutically 

effective. amount xxf. a compound of Claim 1 ? . 

20 

7 -13. A method of treating* preventing or .controllifig.hypercholesteremia in a. 

mammal comprising administering to the- mammal in need thereof ar?.*.: 
therapeutically effective amount of a compound, of Claim 1 , . ; 

25 1 4. A method of making a compound of claim 1 or a pharmaceutical^ acceptable 

salt thereof, comprising, reacting: 

O^C0 2 R 11 

R 3 ' 

with: . •/«• 

(CH 2 ) q 

■■••at 

30 wherein: 
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X°isOHorSH; 
X 1 is absent, O, or S; 

Ar 1 and Ar 2 are each independently a unsubstituted or substituted aryl or 
heteroaryl; 



iff. absent or a saturated or unsaturated, substituted or unsubstituted 
hydrocarbon chain or hydocarbon-heteroatom chain having from 0 to 3 
atoms wherein a four to eight member ring is formed fused to Ar 1 and 



>> 1 



Ar 2 Wherein if is absent and either is a bond then Ar 1 is 
directly bonded to Ai*; 

10 R } and R 2 are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 

0-(GH2)pCF3, halogen, nitro; cyano, -OH, -SH, -CF3, -S(0) p alkyl, 
- V S(6) p aryj, : (CH 2 ) m OR\ ^CH^^ r CQR?, -C0 2 H, -CO2R 8 , or - 
NR^R. 10 a or joined together to form a five to eight member ring; 
R 3 and R 4 are selected. from hydrogen, lower alkyl, lower alkoxy, haloalkyl,- 
15 0(CH 2 ) P CF3, halogen, nitro, cyano, -OH, -SH, -CF 3 , -S(0) p alkyl, 

S(0) p ary], -(CH 2 ) m OR 8 , -(CH 2 )„,NR 9 R 10 , -COR 8 , -C0 2 H, -C0 2 R\ or- 
NR 9 R 10 ; J 
R 5 , and R 6 are independently hydrogen, alkyl, alkenyi, alkyny I, or aryl, or 
jdmed together to form a 3 to 7 member cycloalkyi or cycloalkenyl; 
20 R* and R 8 are independently hydrogen; alkyl, alkenyi, alkyriyl, or aryU : 

R 9 and R 10 are each independently hydrogen, alkyl, alkenyi, alkynyl, - 

; Gpalkyl, . : Cparyl, cycloalkyi, -C0 2 alkyl, -CQ 2 aryl < S0 2i alkyl,.- , 
S0 2 aryi, or joined together to form a.4 to 7 member ring having 1 to 3 
hpterQatoms; 
25 R 1 1 is a Ipwer alkyl;i 

X is a halogen;-, 
mis 0 tb;5;;: i; 
pis Oto 2;t ... 
qis Oto 6; and 
30 r is Oto 6. 



15. 



A process for preparing the compound of formiila 1-4 which is: 
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comprising: 

(a) conversion of phenol 1 A to the thiocyante IB; 



»3 



>4 




OH 



Thiocyanation " . 

i . ; 

■ 1 
1A : IB 

(b) alkylation of phenol moiety of thiocyanate IB to acetoxyester 




1C; 



R 3 



Alkylation 



Nes" 



;^R', 



R J O 
- R W^H 



NCS^T^R 



IB 1C 

(C) f - ' reduction of the thiocyanate moiety in lG-to form thiol ID; 
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R O 



NCS 



OH 



Reduction 



ID 



1C 




(d) alkylation of thiol ID with chloride 3C to form 4a; 




^Cl 


cr 

R 4AjA R2 


X 1 

(CH2)r 


— 6 




(CH 2 )r 


I 

FpF 





3C 



4a ; and 



(e) saponification of the ester moiety in 4a to form 1-4; 
wherein 

is hydrogen or together with R 2 forms a 5 membered carbocyclic ring; 
is, methojcy or toother v/ith R 1 fonns a 5 membered carbQcyclic ring; * 
^^s. hydrogen . or methyl; ! 
R 4 is hydrogen; 
^X 1 isLabserit or O; and 

* risOorl. 



